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LETTER 

FROM 


THE  SECRETARY  OF  WAR, 

TRANSMITTING 

SSPORT8  OF  TESTS  OF  IBON,  ETC.,  AT  WATEBTOWN  ABSEKAIi. 


War  Department, 
Washington,  March  20,  1902. 

Sir:  I  have  the  honor  to  transmit  herewith,  as  required  by  law, 
copy  of  the  report  of  the  commanding  officer  of  the  Watertown 
Arsenal  of  ''  tests  of  iron,  steel,  and  other  materials  for  industrial 
purposes,''  made  at  the  above-mentioned  arsenal  during  the  fiscal  year 
ended  June  30,  1901. 

Very  respectfully,  Elihu  Root, 

Secretary  of  War. 
The  Speaker  of  the  House  of  Representatives. 


Watertown  Arsenal, 

Watertown^  Mass,^  March  15,  1902, 

Sir:  I  have  the  honor  to  submit  herewith  the  annual  report  of  tests 
of  iron  and  steel  and  other  materials  made  at  this  arsenal  during  the 
fiscal  year  ending  •June  30,  1901. 

The  work  of  the  testing  department  has  been  uninterrupted  dur^ 
ing  the  year,  under  the  direct,  intelligent  supervision  of  J.  E.  Howard, 
C.E.,  in  charge. 

^  The  total  number  of  specimens  tested  during  the  year  was  3,472, 

'         classified  as  follows: 

Gun  specimeiiB 58 

For  Ordnance  Department 635 

^          For  other  Government  Departments 112 

Investigative  tests 2, 459 

1         Testa  for  private  parties 478 

C  Total 3,742 
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The  receipts  and  expenditures  were  as  follows: 

Amount  appropriated  for  testing  machine  and  testing  work $15, 000. 00 

Received  from  private  parties  during  the  year 800. 20 

Total  received 15,800.20 

Amount  expended  for  service  and  labor 13, 152.  77 

Amount  expended  for  light,  power,  tools,  implementp,  and  materials 
for  test 2,647.43 

Total  expended 15,800.20 

The  tests  on  gun  specimens  have  comprised  metal  representing  the 
material  used  in  current  fabrication  of  the  different  caliber  guns  from 
the  3.6-inch  B.  L.  field  mortars  to  12-inch  B.  L.  steel  rifles  and  rifled 
mortars.  Test  specimens  were  taken  from  the  different  component 
parts  of  these  field,  siege,  and  seacoast  guns. 

There  were  tensile  tests  on  the  steel  used  in  the  barrels  of  small 
arms,  .30  caliber,  and  hydrostatic  tests  b}"  means  of  interior  pressure 
on  the  breech  sections  of  the  finished  barrels. 

Steel  castings  used  in  6-pounder  and  16-pounder  gun  mounts  were 
tested  by  tension. 

The  behavior  of  the  recoil  mechanism  of  a  16-pounder  field  piece 
was  the  subject  of  experimental  incjuiiy. 

The  examination  ot  the  state  of  internal  strains  in  slices  taken  from 
the  tubes  of  5-inch  R.  F.  guns  has  continued  from  the  previous  report. 
These  internal  strains  are  the  result  of  treatment  in  which  the  metal  at 
the  bore  is  suddenly  cooled  from  a  moderately  high  temperature,  which 
results  in  introducing  internal  strains  in  the  tube,  and  which,  in  tne  final 
state  of  the  cold  tube,  are  strains  of  compression  at  and  near  the  bore, 
while  the  exterior  parts  of  the  walls  are  left  in  a  state  of  tension. 

The  tests  on  slices  from  guns  in  process  of  fabrication  were  supple- 
mented by  the  examination  of  the  strains  in  a  specially  prepared  tube, 
treated  in  the  same  manner,  by  heating  and  quenching,  as  the  gun 
tubes.  In  this  test  the  comparative  state  of  strains  of  the  metal  in  the 
intact  tube  and  in  the  detached  slices  were  ascertained,  tangential 
effects  being  compared. 

The  concomitant  strains  taken  at  right  angles  to  the  above,  or  in  a 
longitudinal  direction  with  reference  to  the  axis  of  the  gun,  were  also 
examined. 

The  strains  introduced  by  this  method  of  heat  treatment  are  shown 
to  be  dislodged  by  moderate  heating  followed  by  slow  cooling.  The 
annealing  effect  of  exposure  to  different  temperatures  followedby  slow 
cooling  formed  a  part  of  the  investigation  of  this  special  tube. 

There  were  tests  of  cast  and  pig  irons,  material  from  the  arsenal 
foundry,  anchor  bolts  for  gun  emplacements,  proof  stresses  applied  to 
piston  rods  for  the  carriages  of  seacoast  guns,  retraction  chams,  and 
retraction  and  buffer  bracket  hooks. 

Ck)mpressive  tests  were  made  on  double  coil  helical  springs  for 
12-inch  mortar  carriages,  and  other  springs  of  smaller  dimensions  used 
in  current  manufacture. 

A  number  of  tests  of  nickel-steel  bars  and  steel  plates  are  given  in 
detail. 

Steel  eyebars,  submitted  bv  Mr.  George  S.  Morison,  C.  E.,  were 
tested.     There  were  tests  of  plain  bars  and  comparison  tests  on  spliced 
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ones.     The  spliced  bars  had  covering  straps  on  each  side,  secured  by 
means  of  bolts  or  rivets. 

The  effects  of  overstraining  loads  on  wrought-iron  bars  were  deter- 
mined. These  tests  had  reference  to  phenomena  accompanying  the 
exaltation  of  the  elastic  limit  by  overstraining  loads,  followed  by  an 
interval  of  rest.  The  examination  included  different  grades  of  puddled 
iron,  and  overstraining  loads  of  different  magnitude  were  employed, 
followed  b^  intervals  of  rest  of  long  and  short  duration. 

In  addition  to  the  exaltation  of  tne  elastic  limit  to  be  expected  in 
t^sts  of  this  kind,  in  further  confirmation  of  this  well-established 
feature  it  appeared  from  the  results  that  the  effects  of  these  lower 
overstraining  loads — i.  e.,  where  the  elastic  limit  is  but  slightly 
exceeded — could  be  traced  in  the  subse(][uent  behavior  of  the  metal 
up  to  loads  nearly  approaching,  if  not  indeed  coincident  with,  the 
ultimate  tensile  strength  of  the  material. 

Among  other  tests  of  a  miscellaneous  order  are  a  number  of  bronze 
specimens,  copper  cylinders  for  pressure  gauges  in  the  determination 
of  powder  pressures  in  guns,  cartridge  cloth,  paper,  and  a  series  of 
tests  on  a  number  of  kinds  of  bricks  submitted  by  the  engineer  com- 
missioner of  the  District  of  Columbia. 

In  continuation  of  the  tests  of  preceding  reports  there  are  results 
on  concretes  of  arsenal  manufacture  1  ana  2  vears  old;  also  of  some 
cement  and  concretes  submitted  by  Mr.  H.  A.  Carson,  chief  engineer 
of  the  Boston  transit  commission,  and  by  Messrs.  William  Wirt  Clarke 
&  Son,  Baltimore,  Md. 

An  inquiry  into  the  properties  of  cements  has  furnished  some 
important  information.  The  inquiry  has  been  directed  toward  fea- 
tures which  are  regarded  as  possessing  fundamental  value  in  the  phys- 
ics of  this  class  of  material. 

Beginning  with  the  chemical  analyses  of  the  cements  the  tests  have 
proceeded  with  observations  on  the  fineness  of  grinding,  specific  grav- 
ity determinations  on  the  ground  material  before  and  after  hydration, 
and  in  the  cake;  deterniinations  of  the  water  held  in  hydrated  mate- 
rial and  carbon  dioxide  present;  the  rate  of  setting  as  influenced  by 
the  quantity  of  water  used  in  gauging;  the  temperature  acquired  by 
large  cubes  of  neat  cement  while  setting,  which  it  is  shown  may  exceed 
the  boiling  point  of  water;  tests  on  reterded  sets,  or  when  the  cement 
has  been  neld  in  the  mortar  bed  different  intervals  before  being 
allowed  to  set  and  indurate  undisturbed,  and  also  tests  bearing  on  the 
so-called  "second  set"  of  cement. 

A  special  lot  of  cement  in  which  there  was  no  sulphate  of  lime — the 
usual  '^restrainer"  for  controlling  the  rate  of  setting — was  supplied 
through  the  courtesy  of  the  Bonneville  Portland  Cement  Company,  and 
its  behavior  has  been  ascertained  in  conjunction  with  cement  of  the 
same  manufacture  in  which  the  usual  commercial  mixture  was  repre- 
sented. 

A  large  number  of  tests  have  been  made  on  Portland,  slag,  and  nat- 
ural cements  which  set  in  air  at  different  temperatures.  The  facilities 
of  a  cold-storage  warehouse  were  utilized  for  exposing  one  group  of 
specimens  to  a  temperature  of  about  0^  F.,  another  group  to  a  tempera- 
ture in  the  vicinity  of  39"^  F.,  while  a  third  group  remained  in  the 
open  air  during^  the  period  of  setting.  The  several  groups  were  each 
exposed  to  their  respective  temperatures  immediately  after  guaging. 
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The  most  interesting  results  pertained  to  the  subsequent  testing  of 
the  material  which  was  exposed  to  zero  temperature.  Specimens 
which  remained  in  storage  one  week,  one  month,  or  three  months,  fol- 
lowed by  one  or  more  days  in  the  open  air  at  70^  F.,  were  low  in 
strength  in  each  group.  The  short  initial  period  of  setting  between 
the  time  of  guaging  and  when  the  material  reached  a  frozen  state  and 
the  final  period  of  thawing,  necessarily  afforded  an  opoortunity  for 
the  cement  to  acquire  a  certain  degree  of  strength.  The  period  of 
0*^  F.  was  one  of  partial  or  perhaps  nearh^  complete  suspension  of 
chemical  action,  as  evinced  by  the  strength  displayed  when  finally 
tested.  After  thawing,  the  material  rapidly  gained  in  strength,  but 
the  evidence  of  the  tests  leads  to  the  deduction  that  the  interval  of 
exposure  to  low  temperature  was  detrimental  in  the  subsequent  attain- 
ment of  strength  when  brought  under  ordinary  atmospheric  tempera- 
tures for  the  period  of  time  covered  by  these  experiments. 

On  the  other  hand,  while  the  material  which  set  at  31)^  F.  did  not 
equal  the  strength  of  that  exposed  to  70^  F.  for  a  corresponding  period 
of  time,  yet  the  subsequent  gain  in  strength  after  having  been  brought 
to  70^  F.  eventually  placed  it  in  a  state  of  equality  with  the  material 
set  at  the  latter  temperature  only,  and  with  mstances  in  which  there 
was  a  superiority^  in  strength. 

There  were  specimens  subjected  to  higher  temperatures,  and  the 
strength  determuied  after  they  had  cooled  to  the  temperature  of  the 
open  air. 

The  strength  of  glass,  rough,  ribbed,  polished  plate  and  wired,  was 
determined  m  the  condition  of  lights  set  in  frames  and  under  ordinary 
transverse  loads.  The  limited  available  information  on  the  strength  of 
this  material  enhances  the  interest  which  attaches  to  these  experiments. 

Chemical  analyses  were  made  on  the  different  classes  of  material, 
the  results  of  which  accompanj^  the  mechanical  tests  to  which  they 
refer,  or  are  presented  separately  in  tabular  form. 

A  list  of  the  private  parties  who  have  aMiiled  themselves  of  the 
facilities  of  the  testing  department  during  the  fiscal  year,  under  pro- 
vision of  the  law,  is  appended. 

The  testing  department  building  has  been  enlarged  by  the  addition 
of  a  wing,  providing  rooms  in  which  arc  located  the  engine  and  accu- 
mulator pump,  the  machine  tools  for  the  preparation  of  test  pieces  and 
the  fabrication  of  special  fixtures  and  supplementary  parts  of  the  test- 
ing machines,  and  a  tank  and  furnace  room,  which  is  also  used  in  the 
preparation  of  cement  and  concrete  specimens. 

This  modified  arrangement  of  the  accessor}'  apparatus  of  the  testing 
department  has  enabled  separate  rooms  in  the  main  building  to  be  set 
apart  and  used  for  metrology,  photo-micrography,  and  pyrometr}'. 
Very  respectfully,  3'our  obedient  servant, 

John  G.  Butler, 

Lh'utenai\t' Cohnuh  Ordnanrv  DrpartiKfut^ 

l\  S,  A.^  (\/7ninn)}d!n(j. 
.    The  Chief  of  Ordnance,  U.  S.  A., 
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Bodies. 


Markii. 


I 


Diam- 
eter. 


4 

6 
7 
8 

9 

10 

11 

12 

13 

14 

15 

17 


L 
T 


Inch. 
.505 

.505 

.305 
.505 
.505 
.505 
.505 

.505 

.505 

.505 

.505 

.505 

.505 

.505 

.505 
.505 


.564 
.564 


Sec- 
tional 
area. 


Sq.inch. 
.20 

.20 

.20 
.20 
.20 
.30 
.20 

.20 

.20 

.20 

.20 

.20 

.20 

.20 

.20 
.20 


25 
25 


Elastic 

limit  per 

square 

inch. 


Poundt. 
63,000 


Tensile 
strength    Bj,^^. 

square 
inch. 


gation. 


Poundf. 
100.600 


Per  ct. 
18.5 


63,000  <  107,500  I   16.0 


57,500  I 
64,000  , 
58.500  I 
57.000  , 
57.600  I 

54,000  I 

57.000  I 

64,000  I 

58.500  '• 

M.OOO  ' 

58.500  , 

I 

60,000  I 

56.600  I 
57,600  I 


54,400 
59.200 


96.950 

108.100 

87,600 

99,750 

103.600 

98,250 
101.950 
103,250 

96,700 

106,600 

108.250 

111,.500 

94,500 
106.500 


103.000 
100,320 


18.5 
19.5 
21.5 
18.5 
17.5 

20.5 

19.0 

19.5 

19.5 

18.0 

16.0 

17.0 

19.5 
17.5 


25.0 
18.5 


Con- 
trac- 
tion of 
area. 


Per  ct. 
40.3 

34.0 

43.8 
37.1 
49.1 
87.1 
30.7 

30.7 

34.0 

37.1 

37.1 

27.4 

27.4 

27.4 

46.2 
30.7 


57.0 
39.2 


Appearance  of  fracture. 


Silky,  60  per  cent;  gran- 
ular, 40  per  cent. 

Silky.  40  per  cent ;  gran 
ular,  60  per  cent. 

Silkv 
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do 


Silky,  30per  cent:  gran- 
ular, 70  per  cent. 

Silky,  15  per  cent;  gran- 
ular, 85  per  cent. 

Silky,  80 per  cent;  gran- 
ular, 70  per  cent. 

Silky,  40  per  cent;  gran- 
ular, 60  per  cent. 

Silky,  60 per  cent;  gran- 
ular, 40  per  cent. 

Granular,  silky  spot  at 
circumference. 

Granular.  80  per  cent: 
silky,  20  per  cent. 

Granular.  tO  per  cent; 
silky,  30  per  cent. 

Silky 

Granular.  40  per  cent; 
silky,  60  per  cent,  ob- 
lique. 

Silky,  serrated  a , 

Granular,  silky  centem, 


Elongation  of 
inch  sections. 


.27*, 

.15, 

.10. 
.14. 
.11. 
.09, 
.10, 

.19. 

.18, 

.14. 

.12, 

.14. 

.10, 

.14, 

.09. 
.23*, 


.10 

.17* 

.!27* 
.25* 
.32* 
.28* 
.25* 

.22* 

.20* 

.25* 

.27* 

.22* 

.22* 

.20* 

.30* 

.12 


.21,      .29* 
.10,      .27* 


Breechblocks. 


1 

.505 

2 
3 

.505 
.605 

4 

1          5 

1 

.505 
.505 

.20 

.20 
.20 


I 


.20 
.20 


60,500 

61.200 
74,750 


65,000 
61.000 


98,800 

17.6 

34.0 

98.400 
102.350 

18.5 
17.5 

»1.0 
34.0 

106.000 
100.600 

22.5 
14.5 

49.1 
34.0 

Silky,  80  per  cent:  fine 

f:ranular,  20  per  cent, 
ky.  oblique 

Silky  serrated.  85  per 
cent:  granular,  15  per 
cent. 

Silky,  cup-shaped 

Silky.  60 per  cent:  gian- 
ular,  40  per  cent. 


.10, 

.10, 
.25*, 


n 
.25* 

.27 
.10 


.31*,       .14 
.08,         .21* 


Obturating  Spindles. 


1 

2 
3 
1 
2 
3 
4 
5 


.564 

.25 

73,600 

.564 

.25 

62,720 

.564 

.25 

58,520 

.505 

.20 

69,000 

.505 

.20 

60,600 

.505 

.20 

68,000 

.505 

.20 

64,750 

.505 

.20 

69,900 

98,000 
85.680 
83,760 
112,050 
112,700 
109.500 
107.600 
110, 100 


22.0 

6L5 

25.7 

61.5 

23.7 

67.8 

19.0 

46.2 

18.5 

46.2 

21.5 

51.9 

19.5 

40.3 

21.5 

51.9 

Fine  silky. 

do  .... 

do 

Silky 

do  ... 

do  .... 

do  ... 

do  .... 


//      //        n 

.22,.  37*,.  09 
.16,. 46*,.  15 
.22,. 40,  .09 
.10,  .28* 
.28*,. 09 
.80*,. 13 
.14,  .25* 
.10,    .33* 


Gas  Checks. 


■ 

.564 

.25 

66,400 

114,320  ' 

19.0 

• 
39. 2  1  .Granular,  silky  center. . 

n 

.11, 

u 
.27* 

.564 

.25 

M».a«l 

145.600  1 

8.5 

15.0  1  Fine  irranular 

.12*. 

.05 

1 

«.505 

.20      57.500 

116.960  1 

15.0 

30.7     Silky.  10  per  cent;  flue 

,     granular,  90  percent. 

51.9  '  Silky.  20  pe'  cent;  tine 

.07. 

.23* 

2 

d.505 

.20      62.000 

109,000 

21.5 

.10. 

.33* 

1     granular,  80  per  cent. 
20.5     Fine   granular,    silky 

.505 

.20      81,000 

150,000  1 

11.0 

.07, 

.15* 

1 

i 

spot  at  center. 

a  FoTgings.  from  billet.        b  Approximate.        <*  Natural  state  of  steel.        ft  Same,  oil  treated. 


5-INCH  B.  L.  SIEGE  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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5-INCH   B.  L.  SIEGE   BIFLES. 
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Tube. 


No.  7291. 

Marks,  6f  Bt. 

Dianieter,  ".506. 

Sectional  area,  .20  square  inch. 

Gaaged  length,  2". 


l»£^^    Elongation  Succearive 
square        per  mch. 
inch. 


1,000 
^OOO 
10,000 
JO.  000 
30,000 
95.000 
40,000 
42,000 
47,000 
48,000 
.  49.0CO 
60,000 
51,000 

ca,ooo 

81,700 


Inch, 
0. 

.00010 
.0U025 
.00060 
.00100 
.00115 
.00135 
.00140 
.00J56 
.00665 
.DOBlO 
.00990 
.01005 
.01150 


elongation 
per  inch. 


Inch. 
0. 

.00010 
00015 
.00085 
.00040 
.00015 
.00020 
.00005 
JMlb 
.00510 
.06145 
.00120 
.00075 
.00145 


Permanent 
set. 


Inch. 


0. 
0. 


0. 

6.' 


Succenive 
permanent 


0. 
0. 


Inch. 


Remarks. 


0. 


InitUl  load 


Elastic  limit. 


Tensile  strength. 


General  summary. 

FemUeBtrength  per  square  inch  of  original  section ponnds..  81,700 

Elsatic  limit  per  sauare  inch  of  original  section do...  47,000 

Elongation  per  incn  after  rapture inch..    .2560 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00155 

Bedaction  in  diameter  at  point  of  ruptuse do...     .155 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51.9 

Position  of  rupture '>'.  85  from  neck 

Character  of  broken  surface silky 

EIoQgation  of  inch  sections MS,  ^88* 

H.  Doc.  508 2 
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5-INOH    B.   L.   SIBGE   RIFLES. 


Tube. 

No.  7323. 

Marks,  ^ 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

IomcIs  per 

square 

inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52.000 
84,450 


Elonmitionl  ?SM*!^!S  'Permanent 
per  inch. 


Inch. 
0. 

.00015 
.00040 
.00075 
.00110 
.00185 
.00150 
.00160 
.00170 
.00190 
.00205 
.00225 
.00375 
.00500 
.00645 
.00760 


elongation 
per  inch. 


Inch. 
0. 

.00016 
.00025 
.00085 
.00085 
.00025 
.00015 
.00010 
.00010 
.00020 
.00015 
.00020 
.00160 
.00125 
.00145 
.00105 


set. 


Inch. 

0. 

0. 


Success! 
permanent 
set. 


Inch. 

0. 
0. 


Remarks. 


Initial  load. 


.00005 


.00010 


00005 


00005 


Elastic  limit. 


Tensile  strength. 


General  mmmary. 

Tensile  strength  per  square  inch  of  ori|rtnaI  section pounds..  84,460 

Elastic  limit  per  square  inch  of  original  section do...  45,000 

Elongation  per  incn  after  rupture • Inch..    .2200 

EloQgation  per  inch  under  strain  at  elastlclimf  t do...  .00170 

Reduction  in  diameter  at  point  of  rupture do...     .185 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Position  of  rupture 1'' .  1  from  nee k 

Character  of  broken  surface • silky 

Elongation  of  inchsections ^.27*.  f^.ii 


5-Il^CH   B.  L.  SIEGE   BUTLES. 
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Jacket. 

No.  7366. 

Marks,  §^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


ApDiied 
knos  per 

incli. 

Elonntlon 
perlnch. 

Succemive 

elongation 

perlnch. 

1 

Permanent 
set. 

Successive 

permanent 

set 

Remarks. 

1,000 

5,000 

10. 000 

20,000 

Inch. 
0. 
.000100 
.000800 
.000688 
.000867 
.001367 
.001567 
.001783 
.001800 
.001900 
.OOtJUSS 
.008367 
.004667 
.006038 
.006667 
.008000 

Inch. 
0. 

.000100 
.000200 
.000838 
.000884 
.000400 
.000200 
.000166 
.000067 
.000100 
.000188 
.001884 
.001800 
.001866 
.000634 
.001888 

Inch, 
0. 
0. 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit  not  well  defined. 

30,000 

1 

40,000 
46,000 
50,000 
51.000 
SO,  000 
53.000 

"o,"" 

0. 

0. 
0. 


r 

1 

54.000 

55.000 

56,000 
57,000 
5H,O0O 
94.920 







• 

Tensile  strength. 

General  nummary. 

Tensile  strength  per  square  incn  of  original  section pounds..  94,920 

Elastic  limit  per  square  inch  of  original  section not  well  defined 

Elongation  per  inch  after  rupture inch. .  .  2200 

Redaction  in  diameter  at  point  of  rupture do. . .    .184 

Reduction  in  area  after  rupture,  per  centum  of  original  section 41. 9 

FositioQ  of  rapture 1''.  6  from  neck 

Character  of  broken  surface sil  k v 

EIoDg&tioaof  inchaections ".19,  ".36*,  ».12 

TABULATION  OF  TENSION  SPECIMENS  FROM  5-INCH  B.  L,  SIEGE 
RIFLES  {STEMS  OF  SPECIMENS  FROM  TUBES,  ^'  LONG,  ''.606  DIAME- 
TER). 


No.  of    Position 
test.  ,    in  gun. 


7291  '  Tube 
7823   do 


Elastic    Tensile 


limit 

per 

square 

inch. 


strength 


Elon- 


sq^re  ;«»^o«- 
inch.    ' 


Pounda. ,  PouwU. 


47,000 
45,000 


81,700 
84,450 


Per  ct. 
25.5 
22.0 


Con- 
trac- 
tion of 
area. 


PercL 
51.9 
46.2 


Appearance  of  fracture. 


Sil 


% 


Remarks. 


Breech  end. 
Do. 


STEMS  OF  SPECIMENS  FROM  JACKETS,  S''  LONG,  ''.664  DIAMETER. 


7365  '  Jacket.. 


Not 

well 

defined. 


94,920 


22.0 


I  I 

41.9     Silky Breech  end 


6-INCH  R.  F.  GUNS. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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6-INCH   R.  F.   GUNS. 
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Tube. 

No.  7292. 

Marks,  i^5' 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 
loads  per 

■qiiAie 

inch. 

Elongation 
perinch. 

Saecemive 

elonxation 

perinch. 

Permanent 
set. 

Successive 

pennanent 

set. 

Remarks. 

1    Povnds. 

1,000 

5,000 

10,000 

Inch. 
0. 
.00010 
.00040 
.00070 
.00106 
.00136 
.00166 
.00165 
.00215 
.0^ 
.00350 
.00660 
.00660 

Inch, 
0. 

.00010 
.00090 
.00090 
.WKK{5 
.00090 
.00020 
.00010 
.00060 
.00096 
.00100 
.00200 
.00100 

Inch. 

0. 
0. 

Inch. 
0. 
0. 

Initial  lo^d. 

Elastic  limit. 
Tensile  strength. 

20,000 

90,000 

40,000 
42.000 
44.000 

6. 

.00006 

0. 
.00006 

45,000 
46.000 
47.U00 
48.000 
49.000 
87,400 

General  summary. 

Tensile  strength  per  iqiiare  inch  of  original  section pounds..    87,400 

Elastic  limit  per  square  inch  of  original  section do...    44,000 

Elongation  per  inch  after  rupture inch..     .2100 

Elongation  perinch  under  strain  at  elastic  limit do...    .00166 

Redaction  in  diameter  at  point  of  rupture do . . .       .  065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 80.7 

PoaiUon  of  rupture ''.6  from  neck 

Character  of  broken  surface silky,  oblique 

Ekmgatlon  of  inch  sections ^14,  ".28* 
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6-INCH    R.   F.   GUNS. 


Tube. 

No.  7296. 

Marks,  SiW 

Diameter,  ."505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

Incb. 


Pourhd9. 
1.000 
5,000 
10,000 
20,000 
80,000 
&S,000 
40,000 
42,000 
49,000 
50.000 
51.000 
52,000 
58.000 
64,000 
91,000 


ElonsatioD 
permch. 


Inch. 
0. 

.00010 
.00085 
.00060 
.00100 
.00120 
.00145 
.00155 
.00180 
.00246 
.00385 
.00440 
.00550 
.00645 


Successive 

elongation 

perinch. 


Permanent 
set. 


Inch. 
0. 

.00010 
.00025 
.00025 
.00040 
.00020 
.00025 
.00010 
.00026 
.00065 
.00090 
.00105 
.00110 
.00095 


Inch. 

0. 

0. 


Successive 

permanent 

set. 


Inch. 

0. 

0. 


0. 


0. 


00005 


.O0UO5 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    91,000 

Elastic  limit  per  square  inch  of  original  section do...    49,000 

Elongation  per  incn  after  rupture inch..      . 2150 

Elongation  perinch  under  strain  at  elastic  limit do...    .00180 

Reduction  in  diameter  at  point  of  rupture do. . .       .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 87. 1 

Position  of  rupture 1".06  from  neck 

Character  of  broken  surface silky,  trace  of  granulation 

Elongation  of  inch  sections ''.27*, ''.16 


6-INCH   R.   F.   GUNS. 
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Tube. 
No.  7297. 


Marks,  liVfi^ 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

1 

Elonsation 
per  Incli. 

8ucGes8lve 

elongation 

perlnch. 

Incn. 
0. 

.00010 
.00020 

Permanent 
set 

SucceBsive 

permanent 

set. 

Remarks. 

Hmnds. 

1,000 

5,000 

10,000 

Inch. 
0. 
.00010 
.0UU3O 
.00060 
.00096 
.00110 
.00140 
.00150 
.00170 
.OUISO 

.oaaai) 

.00296 
.00460 
.00710 

Inch. 
0. 
0. 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 

• 

Tensile  strength. 

20,000 

.00030 

30,000 
86,000 
40,000 
42,000 
47,000 
48,000 
49,000 
50.000 
51,(XK» 
52,000 
53,000 
97,000 

.00OS5 

•S8ES 

.00010 
.00020 
.00010 
.00020 

.mm 

.00076 
.00156 
.00260 

0. 

0. 

0. 

0. 

General  gummary. 

Tensile  strenirtli  per  square  inch  of  original  section , pounds..  87,000- 

Elasticlimit  per  aqiuure inch ol original  section do...  48,000 

Elongation  per  inch  aiter  rupture inch.^    .2360 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00180 

Reduction  in  diameter  at  point  of  rupture do. . .     .166 

Reduction  in  area  after  rupture,  per  cent  of  original  Kectlon 51.9 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface silky 

Elongaticm  of  Inch  sections ''.86*.  'Ml. 


26 


6-INCH   R.   F.   GUNS. 


Tube. 

No.  7352. 

Mark8,  jniS 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
perlnch. 

Successive 

elongation 

perlnch. 

Permanent 
set 

Successive 

permanent 

set. 

Remarks. 

Pmtndg. 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
80,400 

Inch. 
0. 

.00010 
.00025 
.00060 
.00100 
.00115 
.00135 
.00145 
.00500 
.01806 
.01360 
.01430  , 
.01500 

Inch. 

0. 

.00010 
.00015 
.00035 
.00040 
.00015 
.00020 
.00010 
.00855 
.00805 
.00015 
.00080 
.00070 

Inch. 
0. 
0. 

Inch. 
0. 
0. 

Initial  load 

Elastic  limit. 
Tensile  strength. 

0. 

6. 

0. 

0. 

General  mimmary. 

Tensile  strength  per  square  inch  of  original  section pounds..  80,400 

Elastic  limit  per  square  inch  of  original  section do...  42,000 

Elongation  per  inch  after  rupture inch . .    .  2650 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00146 

Reduction  in  diameter  at  point  ef  rupture do...     .194 

Reduction  in  area  after  rupture,  per  cent  of  original  section 57.0 

Position  ot  rupture l."l  from  neck 

Character  of  broken  surface silky,  serrated 

EU}agationof  inchsectious - ".3i»,".aa 


6-INCH   B.   F.  GUNS. 
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Jacket. 

No.  7304. 

Marks,  Si"?' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Grauged  length,  3". 


ApDlled 

loads  per 

square 

inch. 

Elonffatlon 
per  inch. 

Sncoeniye 

elongation 

per  inch. 

Permanent 
set. 

SuooessiTe 

permanent 

set. 

Remarks. 

PoujuU. 

l.UOO 

5.000 

10,000 

Inch. 
0. 
.000088 

.000267 
.000633 

.000967 
.001300 
.001533 
.001700 
.001800 
.001933 
.002167 
.004400 
.006000 
.006333 

Inch. 
0. 
.000033 

.000234 
.000866 
.000334 
.000338 
.0002:«} 
.0001«7 
.000100 
.000138 
.000234 
.002283 
.001600 
.000383 

Inch. 
0. 
0. 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 

20,000 

30.000 

40,000 
46,000 
50.000 

0. 
0. 

0. 
0. 

51,000 

55.000 
56,000 
57.000 
56,000 
59.000 
95,680 

Tensile  strength. 

General  summary. 

Tensile  strength  per  sqoare  inch  of  original  section pounds..    95,680 

Elastic  limit  per  square  inch  of  original  section do. . .    54, 000 

Elongation  per  Inch  after  rupture inch..     .2000 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001800 

Seduction  in  diameter  at  point  of  rupture do...       .164 

Keduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture   ".95  from  neck 

Character  of  broken  surface 4 silky 

Elongation  of  inch  secUons ".10,  M4,  ".SB* 
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6-INCH   R.  F.  GUNS- 


Jacket. 

No.  7306 

Marks/MV8' 
Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 

loads  per 

square 

iiicb. 

Elongation 
perlnch. 

SucceasiTe 

elongation 

perlnch. 

Permanent 
set 

SnccessiTe 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
6.000 
10.000 
20.000 
80.000 
40,000 
46,000 
60.000 
65.000 
66,000 
57,000 
58,000 
69,000 
60,000 
101,600 

Inch. 
0. 

.000067 
.000800 
.000667 
.001000 
.001388 
.001567 
.001700 
.001867 
.002067 
.002883 
.002600 
.003067 
.004883 

Inch. 
0. 

.000067 
.000283 
.000667 
.000883 
.000838 
.000234 
.000183 
.000167 
.000200 
.000266 
.000267 
.000467 
.001766 

Inch. 
0. 
0. 

Inch. 
0. 
0. 

IniUal  load. 

Elastic  limit. 
Tensile  strength. 

............. 

*6.* 

0. 

0. 
0. 

1 

r 

1 

1 

• 

General  gummary. 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do. . . 

Elongation  per  inch  after  rupture inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface silky 

Sloogation  of  inch  sections ".09,  *.14,  *a2* 


101,600 

65,000 

.1888 

.001887 

.164 


6-IKCH   R.   F.  OUNS. 
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Jacket. 


No.  7316. 

18220  Bi 

IManieter,  * '.564. 

Sectional  area,  .25  square  inch. 

6su£red  length,  3". 


uooo 

6,000 

10,000 

20.000. 

ff>,000 

40,000 

4B»000 

50»000 

58,000 

&4,000 

5&,000 

5ft.  OOO 

57»000 

58.000 

50,000 

eo^ooo 

»4,000 


tion 


;r  mch. 


Jneh. 

o. 

.000100 
.000267 


001300 

0015SS 

001067 

.001767 

,001888 

001900 

,006600 

006788 

,007667 


,000888 


SnccenlTe 

elongation 

perlnch. 


Inch. 
0. 

.000100 
.000167 

.ooQssa 

.000888 

.000867 
.000288 
.0001S4 
.000100 
•000066 
.000067 
.004600 
.000288 
.000084 
.000606 
.001000 


Permanent 
set. 


0. 
0. 


Inch. 


0. 
0. 


SucoewlTe 

pennanent 

set 


0. 
0. 


Inch. 


0. 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  gummary. 

Tentfle  sfcrencrtb  per  square  inch  of  original  section pounds..    94,000 

BaMic  limit  per  square  inch  of  original  section do...    6b^Q0O 

VIons«itioii  per  inch  after  rupture inch..     .2288 

Ilonsa>tioii  perlnch  under  strain  at  elastic  limit do...  .001900 

Eeducuon  in  diameter  at  point  of  rupture do...       .164 

RedncUon  in  strea  after  rupture,  per  cent  of  original  section 49.7 

Portion  ol  rapture l'^62  from  neck 

Character  of  broken  surface silky 

Sons^tion  of  inch  sections ''.U, '^.SS*, ''.15 
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6-INCH  B.  F.  GUNS. 


Jacket. 
No.  7368. 


Marks,  ir^5- 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 

loads  per 

square 

inch. 


Potinds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
46,000 
SO, 000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
89,120 


Eloneacion 
per  inch. 


Successive 

elongation 

per  Inch. 


Permanent 
set. 


Inch. 
0. 
.000100 

.oooaoo 

.000667 
.001038 
.001867 
.001600 
.OOl^JOO 
.001867 
.003267 
.006333 
.008500 
.009333 
.010667 


Inch. 
0. 

.000100 
.000200 
.000367 
.000366 
.000834 
.000233 
.000100 
.000167 
.001400 
.003066 
.002167 
.000833 
.001334 


0. 
0. 


Inch. 


Successive 

permanent 

set. 


.000083 


0. 
0. 


Inch, 


,000033 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  tmmmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    89, 120 

Elastic  limit  per  square  inch  of  original  section do. . .    53, 000 

Elongation  per  1  nc h  after  rupture inch . .      .  1967 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001867 

Reduction  in  diameter  at  point  of  rupture do. . .       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture  at  the  middle  of  the  stem 

Character  of  broken  surface sllkj 

Elongation  of  inch  sections ".  10, ".  88*, ".  16 

TABULATION  OF  TENSION  SPECIMENS  FROM  6-INCH  R.  F  GUNS. 

STEMS  OF  SPECIMENS  FROM  TUBES  2"  LONG,  ".505  DIAMETER. 


No.  of 
test. 


Elastic 

I  of  specl- '     per 
mens,     square 
inch. 


in  gun. 


7292 
7296 

7297 
7352 


Tube  . . . 
do... 

1 

.    Middle. 
do ... 

....do ... 
....d6... 

■     *  •  •  •  \A\^  •  •  • 

I 


Poumh. 
44.000 
49.000 

49,000 
42,000 


Tensile 
strength 

per      ! 
square 

inch.    I 


Poundg. 
87,400 
91,000 

87,000 
80,400 


Con- 

Elon- 

trac- 

tion. 

tion 

of 

area. 

Perct. 

Perct. 

21.0 

80.7 

21.5 

87.1 

28.5 

51.9 

25.5 

67.0 

Appearance  of  frac- 
ture. 


Remarks. 


Silky,  oblique 

Silky,  trace  of  gran- 
ulation. 

Silky 

Silky,  serrated 


Breech  end. 
Muzzle  end. 

Breech  end. 
Muzzle  end. 


STEMS  OF  SPECIMENS  FROM  JACKETS  3"  LONG,  ".564  DIAMETER. 


7304  Jacket... 

7305   do 

7816  : do 

7353  I do 


Outside.  54,000 
....do. ..I  65,000 
Middle. I  55,000 
....do... I  53,000 


95,680 

101,600 

94,000 

89,120 


20.0  49.7 

18.3  I  47.2 

22.3  49.7 

19.7  '  49.7 


.....do 
.....do 


Muzzle  end. 

Do. 
Breech  end. 

Do. 


7-INCH  B.  L  SIEGE  HOWITZERS. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 


31 


7-INOH    B.   L.   SIEGE    HOWITZEBS, 
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Tube. 

No.  7322 

Diameter/".  505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied    ! 
Ifjaos  per 
Ajiiare 
inch. 

1                      1 

pi r  men.      p^rmch.  |        ^*^^- 

1                    i 

1 

Successive 

permanent 

set. 

< 
Remarkit. 

PountU. 

1,000 

5.000 

10.000 

Inch. 
0. 
.00015 
.00035 
.00070 
.00110 
.00125 
.00140 
.00150 
.00180 
.00190 
.00195 
.00850 
.00900 
,01025 
.01130 
.01275 

Inch. 

0. 
.00015 
.00020 
.00035 
.00040 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  kmd. 

Elastic  limit. 
Tensile  strength. 

20.000 

30.000 

35,000 
40.000 

.00015 
.00015 
.00010 
.00090 
.00010 
.00005 
.00655 
.00050 
.00125 
.00105 
.00145 

.00005 

.00005 

42,000 
50.000 

.00006 

0. 

53,000 
54,000 
56,000 
56.000 
57,000 
58,000 
59,000 

87,400 

Gemrnl  summary. 


Tensile  strengrt h  per  square  inch  of  original  section pounds. . 

Elastic  limit  per  square  Inch  of  original  section ^ do. . . 

Elongation  per  inch  after  rupture inch.. 

Elongation  per  inch  under  Htrain  at  elastic  limit do. . . 

Beduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  afterrupture,  per  cent  of  original  section 54.6 

Position  of  rapture ''.90  from  neck 

Character  of  broken  surface silkv,  oblique 

Elongation  of  inch  sections , ''.86*,  ''.M 


87,400 

64,000 

.2500 

.00195 

.165 


H.  Doc,  508- 
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7-INCH    B.   L.   SIEGE   HOWITZERS. 


Tube. 

No.  7379. 

Marks,  ^'^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
90,000 
35,000 
40,000 
42,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
34,450 


FiftTiiratinn  Successive 


Inch. 
0. 

.00010 
.00025 
.00060 
.00100 
.00110 
.00125 
.00135 
.00155  I 
.00300 
.00600 
.00750 
.00350 
.01000 


Pennanenti 
set. 


Inch. 
0. 

.00010 
.00015 
.00035 
.00040 
.00010 
.00015 
.00010    , 
.00020 
.00145 
.00300    I 
.00160    I 
.00100 
.00150    : 


Inch. 

0. 

0. 


0. 
6.' 


8uece««ive 

permanent 

set. 


Inch. 

0. 

0. 


Remarks. 


0. 
6." 


Initial  load. 


Elastic  limit. 


Ten^ik*  Mtrength. 


(retienU  summary . 

Tensile  strength,  per  square  inch  of  original  section pounds..  84,450 

Elastic  limit  per  square  inch  of  originalscction do. . .  49, 000 

Elongation  per  inch  after  rupture  inch . .    .  2760 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00165 

Reduction  in  diameter  at  point  of  rupture do. . .      .155 

Seduction  in  area  after  rupture,  per  cent  of  original  section 51. 9 

Position  of  rupture at  the  middle  of  the  stem 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ''.82*,''.28 


7-INCH    B.   L.   SIEGE   HOWITZERS. 
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Jacket. 

No.  7251. 

Marks, -^^'^ 

Diameter,  ".5(^i. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


!;«Kr    Elon^tion  Successive 
Niuare     '   per  inch, 
inch. 


1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
46.000 
48.000 
49.000 
50,000 
51.000 
52,000 
53.000 
54,000 
55.000 
56,000 
57.000 
90,400 


Inch. 
0. 
.000067 

.000267 
.000600 
.000967 
.001383 
.001600 
.001700 
.001700 
.001767 
.001800 
.002000 
.002483 
.002867 
.003600 
.006000 
.006000 


elongation 
per Inch. 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


I 


0. 
0. 


0. 
0. 


Inch. 


Initial  loads. 


,1 


I 


Inch.  Inch. 

0.  0. 

.000067  I  0. 

.000200   

.0003^   

.000867  

.000366  '  U. 

.000267  0. 

.000100   

0.  , I 

.000067    ' 

.000083    I I  Elasticlimlt. 

.000200     1 

.000433    ' I 

.000434    1 

.000733     

.001400     1 

.001000     

Tensile  strength. 


General  mmmarif. 

Tennle  stren^rth  per  square  inch  of  original  section pounds..    90,400 

P*la«tic  limit  per  equare  inch  of  original  section do. . .    51, 000 

Eloitgation  per  inch  after  rupture inches. .      .  2100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001800 

R^uctlon  in  diameter  at  point  of  rupture do. . .       .164 

R<^uction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Portion  of  rupture 1  ''.30  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".20, ''.31*,  ".12 
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7-INCH    B.  L.   SIEGE   HOWITZERS. 


Jacket. 

No.  7378, 

Marks  ^«^r^ 

Diameter,  ".5t)4. 

Sectional  area,  .25  square  inch. 

Gauged  lengtli,  8". 


Applied 

loads  per 

square 

inch. 


Poumfg. 
1,000 
5,000 
10,000 
20.000 
80,000 
40,000 
46,000 
50,000 
60,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
103.560 


Mtion   Successive 

Inch     elongation 

m^n-      perinoh. 


Elongation 
per 


Incii. 


0. 


.000100 
.000300 
.000633 
.000967 
.001300 
.001500 
.001667 
.002000 
.002133 
.002300 
.002500 
.002700 
.004333 
.0a'i667 
.008000 


Permanent 

set. 


Successive 

permanent 

set. 


Inch. 


Inch. 


Inch. 


Remarks. 


0.  I    0.  0.  Initial  load. 

.000100        0.  0.  ! 

.000200  , 

.000333  I I !      • 

.0003*1  1 

.000333         0.  I     0. 

.000200  10,  I     0.  ' 

.  000167  

000333 

!oooi33  l!!!!!."!!!.'."'!!].'!!!!."]!."I  Elastic  limit. 

.000167  ' 

.000200  1 1 

.000200  I I I 

.001633  

.001334  , I I 

.002333 

Tensile  strength. 


(inicral  stmnmfrif. 

Tensile  strength  per  square  inch  of  original  section pounds. .  103. 560 

Elastic  limit  per  square  inch  of  original  section do. . .    64.  OOO 

Elongation  per  incli  after  rupture inches. .      ,  lTt»7 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002133 

Reduction  in  diameter  at  point  of  rupture do. . .        .  14 1 

Reduction  in  area  after  rupture,  per  cent  of  original  section . .  .•. 44.  G 

Position  of  rupture 1".  27  from  neck 

Character  of  broken  surface silkv 

Elongation  of  inch  sections ",10.  ".26*,  ".17 

TABULATION  OF  TENSION  SPECIMENS  FROM  7'INCH  /?.  L.  SIEGE 

HOWITZERS. 

STEMS  OF  SPECIMENS  FROM  TUBES.  2"  LONG.  ".505  DIAMETER. 


No.  of 

test. 

Position 
in  gun. 

Elastic 

limit, 

per 

square 
inch. 

Tensile 
strength, 

per 

square 

inch. 

Elonga- 
tion. 

t 

Contrac- 
tion of 
area. 

Appearance  of  fracture. 

Remarks. 

7322 

■  Pimndf.     Pounds. 
Tube  ...J    54.000        87.400 

Per  cent. 
25.0 
27.6 

Per  cent. 
54.6 
51.9 

Silkv,  oblique 

Breech  end. 

7379 

do 49.000 

84,450 

Fine  silkv^ 

Do, 

STEMS  OF  SPECIMENS  FROM  JACKETS,  3"  LONG.  ".506  DIAMETER. 


7261  ,  Jacket...     51,000    ,    90.400 
7378    ....do....     64.00(.)    I  103,560 


10-INCH  STEEL  B.  L.  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 


10-IKCH   STEEL   B.  L.  BIFLE8, 
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Tube. 

No.  7404. 

Marks,  ifl^S 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


.ikpplied 
1  loads  per 
'    sqaare 
inch. 

1 

£lon|?ation 
per  inch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Inch. 
0. 
0. 

Successive 

permanent 

set. 

Remarks. 

Pound*. 
1,000 
5,000 
10.000 
20.000 
30,000 
35.00U 
40,000 
50,000 
51,000 
52,000 
63,000 

Inch. 
0. 
.000100 

.000067 
.001000 
.001167 
.001367 
.001700 
.009667 
.011000 
.012167 
.012667 
.013667 

Inch. 
0. 

.000100 
.000233 
.0008^1 
.000333 
.000167 
.000200 
.000333 
.007967 
.001333 
.0011^7 
.000500 
.001000 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

6. 
0. 

0. 
0. 

54.000 

55.000 

M,9eo 

1 

General  sammary. 

Tensile  stren^h  per  square  inch  of  original  section pounds . .    84, 960 

Elastic  limit  per  square  Inch  of  original  section do. . .    50, 000 

Elongation  per  inch  after  rupture inch. .      .  23(57 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  0017UO 

Reduction  in  diameter  at  point  of  rupture do. . .       .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Puation  of  rupture 1".6  from  neck 

Character  ol  broken  surface silky 

Elongation  of  inch8ectio^l^ ".16,  ".38*,  ".17 
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10-INCH   STEEL   B.   L.  KIFLE8. 


Jacket. 

No.  7372 

Marks,  '^'J' 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  8". 


square       per  Inch.    e»o»^a"0" 


inch. 


Pounds. 
1,000 
6,000 
10.000 
20,000 
80,000 
85,000 
40,000 
42,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
90,360 


perlnch. 


Inch. 
0. 

.000100 
.000300 
.000638 
.000967 
.001133 
.001333 
.001400 
.001633 
.001700 
.006867 
.007400 
.008133 
.009200 
.010067 


Inch. 
0. 

.000100 
.000200 
.000333 
.000344 
.000166 
.000200 
.000067 
.000233 
.000067 
.005167 
.000633 
.000733 
.001067 
.000667 


Permanent 
set. 


Inch. 


0. 


0. 


0. 


Successive 
permanent 

set. 


Inch. 


0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section ^ pounds. .    90, 860 

Elastic  limit  per  square  inch  of  original  section do. . .    50, 000 

Elongation  per  inch  after  rupture inch. .      .  1938 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Reduction  In  diameter  at  point  of  rupture do . . .       .104 

Reduction  in  area  after  rupture,  per  cent  of  original  section 83. 5 

Pofiition  of  rupture r'.35  from  neck 

Character  of  broken  surface fine  granular,  50  per  cent;  silky.  60  per  cent 

Elongation  of  inch  sections ".16,  ".W*  ".13 


10-INCH   STEEL    B.   L.   BIFLE8. 
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Jacket. 

No.  7383. 

Marks,  'b'tJ& 

Diameter,  ".564. 

Sectional  area,  .25  square  inch 

Gauged  length,  3". 


Applied 
loads  per 
'    square 
inch. 

Eloniration 
per  inch. 

Inch. 
0. 
.000100 
.000300 
.000633 
.000967 
.001133 
.001300 
.001367 
.001633 
.0U1767 
004000 
.005000 
.005833 
.006667 
.007333 

Successive 

elonf?ation 

per  inch. 

Permanent 
set. 

SuccesKive 

permanent 

set. 

Itich. 

o: 

0. 

Remarks. 

IIOHUdf. 

1.000 

5,000 

10.000 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000167 
.000067 
.000266 
.000184 
.002233 
.001000 
.000833 
.000834 
.000666 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

• 

20.000 

30.000 

35,000 
40.000 

0. 

0. 

42.000 
50.000 

0. 

0. 

53,000 

51.000 

.>5,000 

56.000 

5T,000 
58,000 

96,720 

General  Humnuirf/. 

Tensile  strength  per  square  inch  of  original  section pounds. .    96, 720 

Elastic  limit  per  square  inch  of  original  section do.. .    53,000 

Elongation  per  inch  after  rupture inch . .      .  2000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .001767 

Reduction  in  diameter  at  point  of  rupture do. . .       .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Pi«itIon  of  rupture 1".4  from  neck 

Chsracter  of  broken  surface silky 

Elongation  of  inch  sections.. : ".16,  ".29*.  ".15 


TABULATION  OF  TENSION  SPECIMENS  FROM  lO-INCH  B.  L.  RIFLES. 

STEMS  OP  SPECIMENS,  8"  LONG,  ".564  DIAMETER, 


No. of:  Position 
test.  I    in  gun. 


7404  I  Tube  .. 
7372    Jacket. 


7383  . do 


Location 
of  speci- 
mens. 


I  Middle  . 
(....do ... 


.do 


Elastic 
limit 
per 

square 
inch. 

Tensile 
strength 

per 

square 

inch. 

Elon- 
tfon. 

Perct. 
23.7 
19.3 

20.0 

Pounds. 
50,000 
50,000 

58,000 

Pounds. 
84,960 
90,360 

96,720 

Con- 
trac- 
tion 
of 
area. 


Peret. 
49.7 
33.5 


44.6 


Appearance  of  frac- 
ture. 


Remarks. 


Silky Muzzle  end. 

Fine    granular.  50  ;  Breech  end. 

per  cent;  silky,  50 

cent.  I 

Silky Do. 


12-INCH  STEEL  B.  L  RIFLES. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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12-INCH   STEEL   B.   L.   RIFLES. 
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Tube. 

No.  7283. 

Marks,  iST,!? 

Diameter,  ".564. 

Sei'tional  area,  .25  square  inch. 

(yauged  length,  3". 


vi^^T  'Eloii^tion|!"S^;r«  Permanent^  ^^S^|I« 


Aw  lifts. 

l.OUO 

5,000 

10.000 

a>,ooo 

3U.M10 
35,000 
40.000 
49,000 

:iO,ooo 

51.000 
52,000 
53,000 
&4,000 
91.360 


Inch, 
). 

.000067 
.000800 
.OOOtkJT 
.001083 
.001167 
.001367 
.001700 
.0043:« 
.004967 
.005933 
.006667 
.  Ol^7»K» 


Remarks. 


0. 


Inch. 


.000067 
.000233 
.000367 
.000366 
.000134 
.000200 
.0(R>3:« 
.002tJ33 
.OOUUM 
.000'.»<Mi 
.000734 
.000933 


Inch.  Inch. 

0.  0.  I  Inltiiil  load. 

0.  0. 


0. 


0. 


!  F:iai$tlr  limit. 


Tensile  strenfirth. 


General  mmtnary. 

Tensile  strength  per  square  Inch  of  original  aectioii pounds. .    91, 360 

El!u»tie  limit  per  square  inch  of  original  section do. . .    49, 000 

Elongation  per  incn  after  rupture inch . .      .  2100 

Elonjration  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

ki-duction  in  diameter  at  point  of  rupture do. . .       .134 

Reduction  in  area  after  rupture,  jkt  cent  of  original  section 41. 9 

P'Mtion  of  rupture 1".  6  inch  from  neck 

rhnracter  of  broken  surface Silky 

Elongation  ol  inch  sections 'M3,  ".34*.  ".16 
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12-INCH   STEEL    B.   L.   BIFLES. 


Tube. 

No.  7362. 

Marks,  b  t,  m 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Successive 


1^8  per  '  Elongation  .o^nlTRtlon  I  l*ermanent 
square        per  inch.    ^i^^XS?    ,        «^^- 


inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40,000 
44.000 
45,000 
46,000 
47,000 
4S.0O0 
49,000 
60,000 
87, 12t) 


Inch. 
0. 
.000100 
.00o:i:« 
.0000<»7 
.001000 
.0012UO 

.ooi:^(>7 

.OOloOO 
.001567 
.002700 
.004000 
.  005ikX) 
.(H16167 
.007:«3 


Inch. 


0. 


.000100 
.000233 
.000334 
.000333 
.000200 
.000167 
.OtKlUto 
.000067 
.0011%^ 
.001300 
.001600 
.000567 
.001U>6 


Inch, 


0. 
0. 


Succcissive 

permanent 

net. 


Remarks. 


Inch. 


0. 
0. 


Initial  load. 


0.                ,    0. 
0.                1    0. 

1 

............ 

.  Elastic  limit. 


Tensile  ntrength. 


General  aummarff. 


Tensile  atrength  per  <Miiiarc  inch  of  original  section pounds. .    87, 120 

£la.stic  limit  per  pqnare  inch  of  original  section do. . .    46, 000 

Elongation  per  inch  after  rupture inch . .      . 2233 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001567 

Reduction  in  diameter  ai  point  of  rupture do. . .       .  134 

Reduction  in  area  after  rupture,  per  cent  of  original  section 41. 9 

Position  of  rupture 1".  4  from  neck 

Character  of  broken  surface silky,  oblique 

Elongation  of  inch  sectioiia ".26, ''.28*,  ".13 


12-INOH    8T££L   B.  L.  BIFLES. 
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Tube. 

No.  7363. 

Marks,  m  tTo 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3" 


Iml^T    Eloii«ition,8"«^;^ 

square        per&ich.    ^ISJ^^J'* 
inch.  '  per  inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
90.000 
35,000 
40,000 
44,000 
45.000 
46,000 
47,000 
4M.00O 
49,000 
81.200 


Inch, 
0. 
.000100 
.000900 

.000633 
.000967 
.001100 
.001300 
.001433 
.010667 
.011067 
.011667 
.012933 
.013733 


Inch. 
0. 
.000100 
.000200 
.0003;^ 
.000834 
.000133 
.000200 
.000133 
.009234 
.000400 
.000600 
.001266 
.000800 


Permanent 


Succcaslve 

pennanent 

set. 


Remarks. 


0. 
0. 


Inch. 


Inch. 


0. 
0. 


0. 
0. 


Initial  load. 


0. 
0. 


Elastic  limit. 


Tensile  strength. 


Oen^rral  summary. 

TeiKile  titnmgth  per  Rqoare  inch  of  original  section pounds..    81,200 

Elastic  limit  per  square  inch  of  original  Section do. . .    44, 000 

ElonjfaUon-per  inch  after  rupture inch. .      .  2467 

Klongation  per  inch  under  strain  at  elastic  limit do. . .  .  001433 

Reduction  in  diameter  at  point  of  rupture do. . .       .154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Pfwition  of  rupture 1"  from  neck 

CLaracter  of  broken  sAirface silky 

lill<iagaUon  of  inch  sections ''.37»,«'.21,«'.l6 
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12-INCH    STEEL    B.    L.  BIFLES 


Jacket. 

No.  7252. 

Marks,  'frlS" 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 

loan.H  per 

square 

inch. 


PoumU. 
1,000 
5,000 
10.000 
20,000 
80.000 
35,000 
40,000 
42.000 
50,000 
51,000 
52,000 
5:),000 
54,000 
55.000 
56,000 
100,640 


ElonffAtion 
permeh. 

Inch. 
0. 
.000100 

.ooo:%o 

.000667 
.001000 
.001167 

.ooi3;« 

.001400 
.001700 
.001733 
.003667 
.004:UX) 
.0O4S33 
.OOVIOO 
.006333 

Succowive 

elotiKatioii 

IHTlneh. 

Inch. 
0. 
.000100 
.000200 
.000:«J7 
.00aS38 
.000167 
.00016S 
.000067 
.000300 
.000033 
.001934 
.000633 

.ooa-vsa 

.00aT67 

.oootm 

Permanent 

vei. 

Inch. 
0. 
0. 

Siiceessive 

permanent 

set. 

Inch. 

i    0. 
0. 

Remarlcs. 

ff 

• 

Initial  load 

Elastic  limit. 
Tensile  strength. 

1 

'  6.     * 

'6. 

0. 

0. 

General  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  100,  G40 

Elastic  limit  per  square  inch  of  original  section do. . .    51,  IHX) 

Elongation  per  Incn  after  rupture inch. .      .  2():?:j 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  OOIT'.W 

Reduction  in  diameter  at  point  of  rupture do. . .       .124 

Retiuction  in  area  after  rupture,  per  cent  of  original  section 89. 2 

Position  of  rupture at  middle  of  stem 

(Character  of  broken  surface silky 

Elongation  of  iuchsectlons ".13,  ".34*.  M4 
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Jacket. 

No.  7355. 

Marks,  mt,m 

Diameter,  ".5G4. 

SeetioDal  area,  .25  square  inch. 

Gauged  length,  3". 


Appli<?d 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
»).000 
35,000 
40.000 
42,000 
4.S.000 
49,000 
60.000 
51,000 
52.000 
53.000 
»4,3ri0 


EloDfatlon 
per  Inch. 


Inch. 
0. 
.000100 
.000333 
.000667 
.001000 
.001167 
.001367 
.001467 
.001667 
.003667 
.004667 
.00>400 
.006300 
.006667 


SuccesBlre 

elongation 

perinch. 


'  •  •  « 


Inch. 
0. 
.000100 
.000233 
.000334 
.000833 
.000167 
.000200 
.000100 
.000200 
.002000 
.001000 
.000733 
.000900 
.000867 


Permanent 
set. 


Iiu:h. 


0. 
0. 


Successive 

permanent 

set. 


Inch. 


0. 
0. 


0.                     0. 

0.                    0. 

1 

Kfmark'^. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Genernf  Aummarf/. 

Tensile  strcnfrth  per  .square  inch  of  original  section pounds. .    94, 360 

Elajitlc  limit  per  square  inch  of  original  section do. . .    48, 000 

Elongation  per  inch  after  rupture inch. .      .  2333 

Elongation  per  inch  under  strain  at  elastic  limit .do. . .  .  001667 

Reduction  in  diameter  at  point  of  rupture do. . .       .144 

Redootion  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture , 1"  from  neclc 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".14,  ".21,  ".8^ 

H.  Doc.  508 — ^ 
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12-INCH    STEEL   B.   E.  KIFLES. 


Jacket. 


Marks,  M  xro 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  7364. 


Applied    I 
loaas  per    Elongation 

square     i  per  inch. 

inch.      I 


Successive 

elongation 

per  inch. 


Poundn. 
1,000 
5,000 
10,000 
20,000 
90,000 
35,000 
40,000 
42,000 
51,000 
52.000 
53,000 
54,000 
55,000 
56,000 
88,720 


Inch. 
0. 
.000100 
.000300 
.000633 
.001000 
.001133 
.001333 
.001433 
.001733 
.002667 
.004333 
.009333 
.009667 
.010067 


Inch, 
0. 
.000100 
.000200 
.000833 
.000867 
.000133 
.000200 
.000100 
.000300 
.000934 
.001666 
.005000 
.000834 
.000400 


Permanent  S^cc^'ssive 
fermaneni  permanent 

^^-       I        set. 


Remarks. 


Inch. 


Inch. 


0. 
0. 


0. 
0. 


Initial  load. 


0. 
0." 


0. 
0." 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    88, 720 

Elastic  limit  per  square  inch  of  original  section do. . .    51, 000 

Elongation  per  incn  after  rupture inch . .      .  2300 

Elongation  per  inch  under  strain  at  clastic  limit do. . .  . 001733 

Reduction  in  diameter  at  point  of  rupture do. . .       .  184 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54.6 

Position  of  rupture at  the  middle  of  the  stem 

Character  of  broken.8urface fine  silky- 
Elongation  of  Inch  sections ".  12, ".  43*,  "14 

TABULATION   OF  STEEL    TENSION  SPECIMENS  FROM  IJ-ISai  B.  L. 

RIFLES. 

STEMS  OF  SPECIMENS,  3"  LONG,  *'Mi  DIAMETER. 


No.  of  Position  in 


test. 


7283 
7362 
7363 
7252 
7355 
7'"'"4 


gun. 


Tube  .. 
...do... 
...do... 
Jacket. 
...do... 
...do... 


Elastic    Tensil 
Location    limit    strength 
ofspeci-      per    i      per 
mens,     st^uare    square 
inch.  I    inch. 


Elon- 


ga- 
tion. 


Middle . 

. .  .do 

...do 

...do 

...do .... 
Outside. 


Pounds. 

Pounds. 

Pr.ct. 

49,000 

91,860 

21.0 

45,000 

87, 120 

22.3 

44,000 

81,200 

24.7 

51,000 

100,640 

20.3 

48.000 

91.360 

23.3 

51,000 

88,720 

23.0 

Con- 
trac- 
tion of 
area. 

Appearance  of 
iracture, 

Silkv 

Remarks. 

Pr.ct. 

41.9 

i 
Muzzle  end. 

41.9 

do 

Breech  end. 

47.2 

do 

Muzzle  end. 

89.2 

do 

Breech  encf. 

44.6 

do 

Muzzle  end. 

54.6 

Fine  silky 

Do. 

1 

12-lNCH  STEEL  B.  L.  RIFLED  MORTARS. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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12-INCH   STEEL    B.   L.  BIFLED   MOKTAR8. 
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Tube. 

No.  7303. 

Marks,  i":^5"'^ 

Dianioter,  ".564. 

Seetion&l  area,  .25  square  inch. 

Gauged  length,  3". 


Applieii 
Iciaafi  per 
5qijare 
inch. 


1,000 
6.  COO 
10,000 
20.000 
3D,000 
3.S.OOO 
40,O0O 
51,O0O 
52,000 
5S«000 
M,000 
55,000 
,*iC,000 
'JO.  400 


Klonsation 
per  Inch. 

Successive 

elongation 

perinch. 

Pennanent 
set. 

Successive 

periuAnent 

set. 

_- 

Inch, 
0. 

Jnch. 
O. 
.000067 

Inch. 
0. 

.000067 
.000266 

Inch. 
0. 

.  000333 

.000667 

.000834 
.000333 
.000167 
.000200 
.(N)083» 
.000233 
.000400 
.0009^ 
.000733 
.000667 

.001000 

.  O01167 
.001967 
.OOIVOO 

.000033 
.000033 

.000033 
0, 

.001983 

• 

.002338 

.003267 

.004000 

.004667 

Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  fftrexifrtl^  P^'  square  inch  of  original  section IX)undB..    90,400 

ElAf^ic  limit  p»er  nquare  inch  of  original  section do. . .    61, 000 

Eloneatioti  i>er  inch  after  rupture inch..      .1033 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Po6iti(va  of  rupture specimen  not  fractured;  stripped  thread  on  head.    The  head  was  too 

short  to  give  adequate  strength  for  testing. 
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12-INCH   STEEL   B.   L.  BIFLED   MORTABS. 


Tube. 
No.  7354. 


Marks,  y^^?^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  Inch. 

Successive    pp-man^nt 
elongation  t'eimanent 

perinch.          ***^'- 

Successive 

permanent 

set.       1 

Remarks. 

1 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
35.000 
40,000 
50,000 
55.000 
66.000 
67,000 
58,000 
59,000 
60,000 
100,480 

Inch. 
0. 

.000100 
.000267 
.000667 
.001000 
.001167 
.001333 
.001667 
.001867 
.002333 
.003000 
.006333 
.006833 
.007333 

Inch. 
0. 

.000100 
.000167 
.000400 
.000333 
.000167 
.000166 
.000334 
.000200 
.000466 
.000667 
.003333 
.000500 
.000600 

Inch. 
0. 
0. 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

6. 

0. 

6. 
0. 

1 

General  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  100, 480 

Elastic  limit  per  square  inch  of  original  section do...    55,000 

Elongation  per  incn  after  rupture inch. .      .  1867 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001867 

Reduction  in  diameter  at  point  of  rupture do...       .124 

Reduction  in  area  after  rupture,  per  cent  of  original  section 39. 2 

Position  of  rupture l''.2from  neck 

Character  of  broken  surface granular  50  per  cent,  silky  60  per  cent 

Elongation  of  inch  sections ".12,  ".20, ''.24» 
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Tube. 

No.  7370. 

Marks,  iTiS' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  leDgth,  3". 


Applied 
I  l<Mn»  per 
square 
inch. 


Poitnd*. 
1,0(10 
o.OOO 
10,000 
20.000 
30,000 
35.000 
40,000 
50.000 
51.000 
iiS^OOO 
63.000 
«'>l,000 
So.  000 
56,000 
92,320 


Elongation 
perlnch. 


Inch. 


.000100 
.000300 
.000600 
.000967 
.001100 
.001300 
.001700 
.001733 
.005267 
.005667 
.006667 
.007333 
.008433 


Successive 
^  elongation 
!  perlnch. 


Inch. 
0. 

.000100 
.000200 
.000300 
.000367 
.000133 
.000200 
.000400 
.000033 
.003534 
.000400 
.001000 
.000666 
.001100 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


0. 
0. 


Initial  load. 


0. 
0. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Ten^le  strength  per  square  inch  of  original  section ^ pounds..    92,320 

Elastic  limit  per  square  inch  of  original  section do. . .    61, 000 

Elongation  per  inch  after  rupture '...inch..      .1833 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001788 

Reduction  in  diameter  at  point  of  rupture do. . .       .074 

Reduction  in  area  after  rupture,  per  cent  of  original  section 24.6 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface granular,  dull  silky  spot  at  circumference 

Elongation  of  inch  sections ''.16,  ".18,  ".8J2* 
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12-INOH    STEEL    B.   L.   RIFLED    M0RTAR8. 


Tube. 
No.  7402. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 

loads  per 

square 

inch. 


Founds. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
60,000 
56,000 
66,000 
67,000 
58.000 
69,000 
60,000 
92,400 


Elongation 
per  inch. 


Inch. 
0. 

.000100 
.000333 
.000667 
.001000 
.001167 
.001333 
.001667 
.001867 
.005333 
.006433 
.007833 
.008667 
.010000 


Successive 

elonKatlon 

per  inch. 


I 


Inch. 
0. 
.000100 
.000233 
.000384 
.000333 
.000167 
.000166 
.000334 
.000200 
.003466 
.001100 
.001400 
.000834 
.001333 


Permanent 
set. 


Successive 
Permanent 

set. 


Remarks. 


Inch. 


Inch. 


0. 
0. 


0. 
0. 


Initial  load. 


0. 
0. 


0. 
0. 


Elastic  limit. 


Tensile  strength. 


General  summarf/. 

Tensile  strength,  per  square  inch  of  original  section pounds. .    92, 400 

Elastic  limit  per  square  inUh  of  original  section do. . .    65, 000 

Elongation  per  Incn  after  rupture inch. .      .  1967 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001867 

Reluctlon  in  diameter  at  point  of  rupture do. . .       .164 

ILeduction  in  area  after  rupture,  per  centof  original  section 49.7 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".  88*.  ".18,  ».08 
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Tube. 

No.  7403. 

Marks,  ll¥,^«'^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 

loftds  per 

.sc)aare 

inch. 


PouHdf. 
1.000 
5.000 
10,000 
20,000 
90,000 
35.000 
40.000 
50.Q0O 
55,000 
56.000 
57,000 
58,000 
59,000 

eo.ooo 

SO,  060 


Elongation 
perTncli. 


Inch. 
0. 

.000100 
.000333 

.000667 
.001000 
.001167 
.001333 
.001700 
.001867 
.002000 
.021000 
.022»33 
.024167 
.026333 


Successive 

elongation 

perinch. 


Inch. 
0. 

.000100 
.000233 
.000334 
.000333 
.000167 
.000166 
.000367 
.000167 
.000133 
.009000 
.001833 
.001334 
.002166 


Permanent!  8p,£S^L'nV 
^- 1.        ,  pennanen  1 1 

^^'  set.       I 


Remarks. 


Inch. 


0. 
0. 


0. 
0. 


Inch. 


0. 
0. 


0. 

,    0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Temdie  strength  per  square  inch  of  original  section pounds. .    80, 080 

E2a«tic  limit  per  Muare  inch  of  original  section do. . .    55, 000 

Elongation  per  incn  after  rupture inch. .      .  2600 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001867 

Reduction  In  diameter  at  point  of  rupture do. . .       .174 

Reduction  in  area  after  rupture,  per  cent  of  original  section 52.2 

Position  of  rupture 1".5  from  neck 

Character  of  broken  surface silkv 

Elongation  of  inch  sections ".  20,  ".  42*,  M6 
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12-tNCH   STEEL    B.   L.   BIFLED   MORTARS. 


Tube. 

No.  7406. 

Marks,  ^W 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elontration 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
36,000 
40,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60,000 
81,680 

Inch. 
0. 

.000100 
.000333 
.000667 

Inch. 
0. 
.000100 
.000233 
.QtiOS:u 

Inch. 
0. 
0. 

iTich. 
0. 
0. 

Initial  load. 

.001000           .000333 

.001167 
.001333 
.001583 
.008667 
.009500 

.000167 
.000166 
.000200 
.007134 
.OOOf&A 

0. 
0. 

0. 
0. 

Elastic  limit. 

.010567     .       .001067 

.011667 
.012667 

.001100 
.000900 

Tensile  strengrth. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ' pounds..    81,680 

Elastic  limit  per  square  inch  of  original  section do. . .    45^  OOO 

Elongation  per  incn  after  rupture Inch . .      .  2138 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00153S 

Reduction  in  diameter  at  point  of  rupture / do. . .       .  154 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Position  of  rupture ".70  from  neck 

Character  of  broken  Hurface sil  k  y 

Elongation  of  inch  sections M8,M6,''.36* 
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Jacket. 

No.  7298. 

Marks,  mtiO 

Diameter,  ".569. 

Sectional  area,  .254  square  inch. 

Gauged  length,  3". 


Applied 
loads  per 

inch. 


Poun<ts. 
1.000 
5,000 
10,000 
20.000 
30.000 
35,000 
40.000 
42,000 
49,000 
50,000 
61,000 
52,000 
53,000 
54,000 
92,090 


I 


Eloi^ration 
per  mch. 


Inch. 
0. 

.000100 
.000300 

.000667 
.001083 
.001267 
.001533 
.001600 
.001800 
.002167 
.002333 
.002500 
.008300 
.001500 


Successive 

elongation 

per  inch. 


Permanent' 
Bet. 


Successive 

permanent 

set. 


Remarks. 


Inch. 
0. 
.000100 
.000200 
.000367 
.000366 
.000234 
.000266 
.000067 
.000200 
.000867 
.000166 
.000167 
.000800 
.001200 


0. 
0. 


Inch. 


0. 
0. 


/««*A. 


Initial  load. 


.000033    .0tHX)33 

! 

.000067  ,   .000034 

1 

'.. v.'.'.'.'.. v.x... v.. '.'...'. 

Elastic  limit. 


Tensile  strength. 


General  mmmarj/. 

Tensile  strength  per  square  inch  of  original  section pounds . .    92, 090 

Elastic  limit  per  square  inch  of  original  section do. . .    49, 000 

Elongation  per  Incn  after  rupture inch . .      .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001800 

Redaction  in  diiimettr  at  point  of  rupture do. . .       .149 

lieduction  in  area  after  rupture,  per  cent  of  original  section 45. 5 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".35*,'M8,'M3 
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12-INCH    STEEL    B.   L.   RIFLED   MOBTABS. 


Jacket. 
No.  7306. 


Marks,  ]p?J* 

Diameter,  ".504. 

Sectional  area,  .2b  square  inch. 

Gauged  length,  3". 


Applied 

IcMids  per 

K(uare 

inch. 


Pounds. 
1.000 
5,000 
10.000 
20.000 
30,000 
35.000 
40,000 
42.000 
50.000 
53,000 
54.000 
NS.OOO 
56.000 
57.000 
68.000 
88,960 


Elongation 
per  inch. 

Inch. 
0. 
.000067 
.  octoxa 

Successive 

cIoiiKAtion 

pQT  iueh. 

Inch. 
0. 

.000067 
.000266 
.0003:M 
.000333 
.000133 
.000200 
.000067 
.ax>267 
.000100 
.011900 
.000666 
.(K)1067 
.00r)9,3:? 
.001067 

Permanent 
set. 

Inch. 
0. 
0. 

Succes*8lve 

permanent 

set. 

Inch. 

0. 
0. 

Remarks. 

Initial  load. 

1      .0006(>7 

'      .001000 

.001133 
.  00l:»3 

0. 

0- 

.001400 
.0016*57 
.001767 
.013<i«57 

.on:m 

.OlMOO 
.016333 
.017400 

0. 

0. 

Elastic  limit. 

............ 

1 

Tensile  strength. 

General  gumma r> . 

Tenflilo  strength  per  st^uare  Inch  of  ori^nal  section pounds. .    88, 960 

Elastic  limit  per  .square  inch  of  uriginal  section do...    68,000 

Elongation  per  inch  after  rupture inch. .      . 2400 

'  Elongation  per  inch  under  strain  at  elastic  limit .^ do. . .  .  001767 

Reduction  in  diameter  at  [K)lnt  of  rupture do. . .       .  164 

Reduction  in  area  after  rupture,  pt;r  (fcnt  of  original  section 49. 7 

Position  of  rupture 1".4  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".20.  ".33*,  ".19 
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Jacket. 


12  M  R.iT  J 


No.  7356. 

Marks,  i^T^^"^ ' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


1 

Applied 

kiads  per 

.square 

inch. 

1 

Elongation 
per  inch. 

SuccesRive 

elongation 

pel  Inch. 

Permanent 

set. 

Inch. 
0. 
0. 

Successive 

permanent 

set. 

Remarks. 

1 

Pound*. 

i         1.000 

'        6,000 

10,000 

Inch. 
0. 
.000100 
.000800 
.000638 
.001000 
.001167 
.001333 
.001400 
.001700 
.001767 
.001983 
.002433 
.005433 
.006667 
.008000 

Inch. 
0. 

.000100 
.000200 
.000333 
.000367 
.000167 
.000166 
.000067 
.000800 
.000067 
.000166 
.000500 
.003000 
.001234 
.00i:«3 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

20,000 

30.000 

•       35,000 
<       40,000 

0. 

0. 

42.000 

50,000    ' 

M.dOO     1 

1       52,000 



53.000 

1       M.OOO 

55.000 

1       56,000    1 

89.860 

I 

1 

General  summary. 

Tenrile  strength  per  square  inch  of  original  section pounds. .    89, 880 

Elastic  limit  per  square  inch  of  original  section do. . .    51, 000 

Eloninition  per  inch  after  rupture inch , .      .  1967 

Elongation  per  Inch  under  strain  at  elastic  limit do. . .  .  001767 

Reduction  in  diameter  at  point  of  rupture do. . .       .114 

Reduction  in  area  after  rupture,  per  cent  of  original  section 36. 4 

Tii^ition  of  rupture 1".3  from  neck 

'titracter  of  broken  snrface silkv,  with  granular  spot  on  one  hide 

Elonwtion  of  inch  sections M4,  ^28*,  ".17 
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Jacket. 


12  M  R,,a  J 


No.  7357. 

Marks,  S^fTo'    ' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Ap|>lio<l 

loads  per 

sq\mre 

inch. 


Elongation  Si^'^^^lr,^ 
npr  iTU'h  i'longaiion 
per  men.      j^^^nch. 


Permanent  pennanent 
^^-  set. 


Remarks. 


Pound  «, 
1.000 
6,000 
10,000 
20,000 
30.000 
3f>,000 
40,000 
42,000 
49.000 
.'iO,000 
51,000 
52,000 
53,000 
54,000 
87,200 


Inch. 


0. 


.000100 
.000833 
.000667 
.001033 
.001200 
.001367 
.001433 
.001733 
.002000 
.002333 
.0aS333 
.006333 
.007933 


Jnrh. 
). 

.000100 
.000233 
.000334 
.000366 
.000167 
.000167 
.000066 
.000300 
.000267 
.000333 
.001000 
.003000 
.001600 


Inch. 


0. 


.000033 

'.boom 


Inch. 


0. 
0. 


Initial  load. 


,000033 


0. 


Elastic  limit. 


Tensile  strength. 


General  mmmari/. 


Tensile  strength  per  square  inch  of  original  i«ection 

Ela.<«tic  limit  per  square  inch  of  original  section 

Elongation  per  incn  after  rupture 

Elongation  per  inch  under  strain  at  clastic  limit 

Reduction  in  diameter  at  point  of  rupture 

Reduction  in  area  after  rupture,  per  cent  of  original  section. 

Position  of  broken  surface 

Character  of  rupture 

Elongation  of  inch  sections 


.pounds..    87,200 

do...    49,000 

....inch..      .2167 

do...  .001733 

do...        .IM 

49.7 

. . .  ".9  from  neck 

silky 

...  ".38*,  ".15, 'M2 
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Jacket. 

No.  7371. 

Marks,  iTi? 

Diameter,  ".564. 

Seftional  area,  .25  square  inch. 

Gauged  length,  3". 


App]i€<1 

l«<i<i9  per 

<*)uaTv» 

inch. 

Elongation 
per  inch. 

Inch. 
0, 
.000100 
.000300 
.0006:^3 
.001000 
.001167 
.0013;« 
.001400 
.001700 
.001733 
.006333 
.0Pti«'.67 

.00H^33 
.010167 

SuccesjJive 

elongation 

per  inch. 

Permanent 
8et. 

Successive 

permanent 

set. 

Inch. 
0. 
0. 

Remarks. 

Pounds. 

1.000 

h, IH»0 

10.  (100 

Inch. 
0. 
.000100 
.000200 
.00033:$ 
.000361 
.000167 
.000166 
.000067 
.000300 
.000033 
.004600 
.000334 
.001333 
.000833 
.001334 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

20.000 

al>.(¥)0 

1 

35JXIU 
40. 000 

0. 

0. 

'        42.  (M) 
oO.OOO 

0. 

0. 

ol.iiOO 

1 

W.OOO 

. 

.\J,  000 

54.000 

V.'.WV.WV.'. 

55,000 

n6.000 

'        X'i.  400 

1 

General  summari/. 


Ten5lle  fitrength,  per  square  inch  of  original  siection pounds. . 

Elastic  limit,  per  sauare  Inch  of  original  section do. . . 

KUtQgation  per  incn  after  rupture inch . . 

Klongation  per  inch  under  strain  at  elastic  limit do... 

Redaction  in  diameter  at  point  of  rupture do. . . 

Reducticm  in  area  after  rupture,  percent  of  original  section 

Position  of  rupture 1".  26  from  neck 

Character  of  broken  snrfftco silky 

Elongation  of  inch  section^ ".28,  ".83*.  'M6 


88,400 

61,000 

.2400 

.001733 

.164 

49.7 
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12-inch  steel  b.  l.  rifled  mortars. 

Jacket. 


No.  7405. 

Marks,  mt^^ 

Diameter,  ".564. 

Sectional  are&,,  .25  square  inch. 

Gauged  lengtli,  3". 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
5,000 
10.000 
20.000 
80.000 
35,000 
40,000 
42,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
91,680 


Inch. 
0. 
.000133 
.000333 
.000667 
.001000 
.001200 
.001367 
.001433 
.001700 
,001767 
.008S33 
« 009167 
.009667 
.010667 
.011833 


Successive 

elongation 

I)ermch. 


^'^^^^'^^  permanent 


Successive 
ma  I 
sot. 


Remnrktii. 


I 


0. 


Inch. 


0. 
0. 


Inch. 


Inch. 


0. 
0. 


0. 
6" 


0. 
6" 


.000133 
.000200 
.000334 
.000333 
.000200 
.000167 
.000066 
.000267 

.000067    I ' I  Elastic  limit. 

.007066     

.0003*4     1 1 

.000500    ' i 

.001000     

.001166     1 

T-  nsile  strength. 


Initial  load. 


General  »uinmartt. 

Tensile  strength,  per  square  Inch  of  original  section pounds. .    91. 680 

Elastic  limit,  per  square  inch  of  original  section do. . .    51,  (JOO 

Elongation  per  inch  after  rupture inch . .      .  2167 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001767 

Reduction  in  diameter  at  point  of  rupture do. . .       .  164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49. 7 

Position  of  rupture 1".05  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".37*,  ".16,  ".12 
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TABILATIOX  OF  STEEL  TEXSION  SPECIMENS  FROM  12-INCH  STEEL 

B.  L.  RIFLED  MORTARS. 

STEMS  OF  SPECIMENS.  ?r  LONG.  ".564  DIAMETER. 


No.  of     Position  \]^^f, 
test.       in  pin.      ^^^^^] 


Elastic 

limit 

per 

square 
inch. 


Tensile  f 


Con- 


strength  Elon-    Jl"" 

J^L.  '  tPn*n'    tion  of 
square  i  tion. 

inch.    I 


area. 


Appearance  of 
iracture. 


Remarks. 


7308     Tube.. 
73M    do.. 


7370 
7402 
7403  I 
7406 
'  7298 
'  ?AW 
73.16 
7357 
7371 
7405  I 


do.. 

....do.. 

do., 

do .. 

Jacket. 
do.. 

...do. 
....do.. 
....do .. 
do.. 


Outside. 
Middle  . 

do... 

Outside . 

do ... 

Middle  . 
Outsjlde . 
Miadle  . 
Outeide . 

do  ... 

Middle  . 
....do ... 


Poutids. 
51,000 
55,000 

51,000 
55,000 
55.000 
45,000 
49,000 
53.000 
51,000 
49,000 
51,000 
51,000 


Pounds. 
a  90, 400 
100,480 

92.320 
92,400 
80,080 
81,680 
92,090 
88,960 
89,880 
87,200 
88.400 
91,680 


Perct. 
10.3  '. 

18.7  , 

18.3 
19.7 
26.0 
21.3 
22.0  I 
24.0 
19.7  , 
21.7 
24. 0^ 
21.7  , 


Perct. 


39.2 

24.6 
49.7 
52.2 
47.2 
45.5 
49.7 
36.4 
49.7 
49.7 
49.7 


I 


Grftnular,50  percent; 
silicy,  50  per  cent. 

Granular 

Silky 

do 

do 

do 

do 

Silky,  granular  spot 

Silky 

do 

do 


Breech  end. 
Do. 

Do. 
Muzzle  end. 

Do. 
Breech  end. 
Muzzle  end. 

Do. 
Breech  end. 

Do. 

Do. 
Muzzle  end. 


'    a  Specimen  not  fractured;  stripped  the  thread  on  head. 

Gas  Check  Disks  for  12-inch  Steel  B.  L.  Rifle. 


Marks. 


;  Elastic 
Sec-    I   limit 
tional       per 
area.  |  squai^ 
inch. 


Sq.inch.' Pounds. 
.20     75,500 
.20  I  »1,500 


.20  I  76,500 
.20  ,  75,000 


Tensile 

strength 

per 

square 

inch. 

Elon- 
tion. 

Perct. 

14.0 

6.5 

Pounds. 
145. 100 
162,900 

152,500 

11.5 

143,750 

13.0 

Con- 
trac- 
tion of 
area. 


Per  ct. 


•Vppearance  of  fracture. 


Elonga- 
tion of 
inch 
sections. 


27.4     Fine  granular,  silky  spot..  .20*,  .08 

9.5     Fine  granular,  silky  spot  .05,  .08* 

at  circumference. 

16.9  ,  Fine  granular. silky  spot..  .08.  .15 


rr 


16.9    do 10,   .16 


H.  Doc.  508- 
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.-J 


'^'ecX:oonaZ,  cct-go^  ./o  cTj?.  e^. 


H  Doc  J'/'f..-  57    1 


RIFLE-BARREL    STEEL,    .30   CALIBER. 


69 


Specimens  from  Rifle  Barrels,  from  Springfield  Armory. 

« 

The  specimens  marked  M  3  D  represent  the  steel  in  the  bar. 

Those  marked  M  3  A,  M  3  B,  ana  M  3  C,  two  sets,  were  taken  from 
finished  barrels,  one  set  from  the  butts  over  the  powder  chamber;  the 
other  set  were  taken  farther  up  the  barrels,  near  the  middle  of  their 
lengths. 

Specimens  carrying  the  letter  A  came  from  barrels  which  were 
annealed  after  rolling,  according  to  the  usual  practice  at  the  armory. 

Those  marked  with  the  letter  B  were  from  barrels  rolled  and 
annealed  at  their  residual  heat,  while  specimens  C  were  cooled  in  the 
air  affer  rolling. 

Hydrostatic  tests  of  sections  over  the  pow.der  chambers  were  made 
on  barrels  from  each  of  the  three  lots  above  mentioned,  the  results  of 
which  follow  the  details  and  tabulation  of  these  tensile  tests. 

No.  7399. 
Marks,  M  3  D. 

Sectional  area  .25  square  inch. 
Gauged  length,  1". 
Specimen  from  the  bar. 


Applied 

loadfl  per 

square 

inch. 


Pottnde. 
1.000 
.S.OOO 
10.000 
20,000 
30.000 
40.000 
no.  000 

ao.ooo 

70,000 

75,000 

76.000 

77,000 

78.000 

M).O0O 

84,000 

88.000 

92,000 

100,000 

108.000 

116.000 

118,880 


Elongation 
per  inch. 


Inch. 

0. 

.0001 
.0008 
.0006 
.0010 
.0014 
.0017 
.0021 
.0025 
.00-29 
.0&i8 
.0075 
.0090 
.0115 
.0150 
.0190 
.0230 
.04 
.05 
.09 


Succereive 

elongation 

per  Inch. 


Inch. 

0. 
.0001 
.0002 
.0008 
.0004 
.0004 
.0003 
.0004 
.0004 
.0004 
.0029 
.0017 
.0015 
.0025 
.0035 
.0040 
.0040 
.017 
.01 
.03 


Permanent 
set. 


Inch. 
0. 


Successive 

permanent 

set. 


Inch. 
0. 


0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  siunmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  118, 880 

Elastic  limit  per  square  Inch  of  original  section do. . .    75, 000 

Elongation  per  Inch  after  rupture inch . .         .23 

Elongation  per  inch  under  strain  at  elastic  limit do. . .      .  0029 

Character  of  broken  surface line  granular  60  per  ceu t,  silky  40  per  cent 
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No.  7400. 
Marks,  M  3  D. 

Sectional  area,  .25  square  inch. 
Gauged  length,  1". 
Specimen  from  the  bar. 


Applied 

loaQfl  per 

»quarc 

inoh. 


I*uuwU. 
1,000 
5,000 
10.000 
'20.000 
30,000 
40.000 
50,000 
58,000 
59,000 
(U),000 
(U.OOO 
02,000 
('>4,000 
08,000 
72,000 
76,000 
80,000 
88,000 
96,000 
97,  (HX) 


Elongation 
per  Inch. 


Inch. 

0. 
.0001 
.OOCM 
.0007 
.0010 
.0013 
.0018 
.0020 
.0022 
.0125 
.0130 
.0143 
.0160 
.0200 
.0245 
.03 
.(M 
.06 
.10 


Successive 

elon^tlon 

per  inch. 


hich. 

0. 

.0001 
.000:}' 
.0003 
.0003 
.0003 
.0005 
.0002 
.0002 
.0103 
.0011 
.0007 
.0017 
.0(M0 
.0045 
.005 
.01 
.02 
.04 


Permanent  Successive, 
ftrmaneni  p^nnancnt, 

^*^^-  set. 


Remarks. 


Im'h. 
0. 


Inch. 
0. 


Initial  load. 


Elastic  limit. 


Tensile  strengrth. 


General  miminary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  97, 600 

Elastic  limit  per  square  inch  of  original  section do 59. 000 

Elongation  per  inch  after  rupture inch. .        .  20 

Elongation  per  inch  under  strain  at  elastic  limit do 0022 

Character  of  broken  surface granular  50  per  cent,  silky  50  per  cent 
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No.  7401. 
Marks,  M  3  D. 

Sectional  area,  .25  square  inch. 
Gauged  length,  1". 
Specimen  from  the  bar. 


Applied 
loads  per 
s()uaTe 
'     inch. 


Pounds. 

1,000 

5,000 

10.000 

20,000 

90,000 

40,000 

50.000 

60,000 

70.000 

73,000 

74.000 

75,000 

76,000 

78,000 

80,000 

M,000 

88,000 

92.000 

100,000 

106,000 

U6,000 

U8,400 


^JfSch     eJo°?ation 
per  men.      p^r  Inch. 


Inch. 

0. 
.0001 
.0001 
.0007 
.0010 
.0013 
.0016 
.0020 
.0023 
.0025 
.0053 
.0068 
.0080 
.0100 
.01*20 
.0155 
.0190 
.0230 
.01 
.05 
.09 


Inch. 

0. 
.0001 
.0003 
.0003 
.0003 
.0003 
.0003 
.0004 
.0003 
.0002 
.0028 
.0015 
.0012 
.0020 
.0020 
.0035 
.0035 
.0040 
.017 
.01 
.01 


Permanent 
set. 


Successive 
permanent 

set. 


Inch. 
0. 


Inch. 
0. 


0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  mmmary. 

Tensile  strenfTth  per  square  inch  of  original  section pounds. .  118, 400 

Btstic  limit  per  square  inch  of  original  section do 73, 000 

Elongation  per  incn  after  rupture inch . .         .18 

Elongation  per  inch  under  strain  at  elastic  limit do 0025 

Character  of  broken  surface granular  80  per  cent,  silky  20  per  cent 
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RIFLE-BARREL    STEEL,    .30    CALIBER. 


No.  7393. 
Marks,  M  3  A. 

Sectional  area,  .25  square  inch. 
Gauged  length,  1". 
From  butt  of  finished  barrel. 
Rolled  and  annealed  as  usual. 


Applied 

Ioaa8  per 

stjiiare 

inch. 


Poundf. 
1,000 
5.000 
10.000 
20,000 
30,000 
40,000 
50,000 
(10,000 
68,000 
69,000 
70,000 
71,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
M,000 
100,000 
106,160 


Elongation 
I  per  Inch. 


Inch. 

0. 
.0002 
.0004 
.0007 
.0010 
.0014 
.0018 
.0022 
.0026 
.0051 
.0065 
.0075 
.0093 
.0185 
.0187 
.0230 
.0292 
.04 
.05 
.06 


Successive 

elongation 

per  inch. 


Inch. 

0. 
.0002 
.0002 
.0003 
.0003 
.OOCM 
.0004 
.0004 
.0004 
.0025 
.0014 
.0010 
.0018 
.0(U2 
.0052 
.0043 
.0062 
.011 
.01 
.01 


Permanent 
set. 


Inch. 
0. 


Succewive 

permanent 

set. 


Inch. 
0. 


0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  108, 160 

Elastic  limit  per  square  inch  of  original  section do. . .    68, 000 

Elongation  per  inch  after  rupture inch . .         .26 

Elongation  per  inch  under  strain  at  elasticlimit do...      .0026 

Character  of  broken  surface silky,  cup-shaped 


BIFLE-BARBEL    STEEL,    .30    CALIBEB. 
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No.  7394. 
Marks,  M  3  A. 

Sectional  area,  .25  square  inch. 
CTauged  length,  1". 
From  butt  of  finished  barrel. 
Rolled,  and  annealed  as  usual. 


Applied 
hMde  per 

square 
tnch. 


1,000 
5,000 
10,000 
20.000 
30.000 
40.000 

ao.ooo 

60.000 
68,000 
69.000 
70,000 
71.000 
72,000 
76,000 
80,000 
M.000 
88,000 
92.000 
96.000 
100.000 
107,280 


Elonfftttion 
per  inch. 


Inch. 

0. 
.0002 
.0004 
.0007 
.0010 
.0014 
.0017 
.0021 
.0026 
.0050 
.OO-:© 
.0085 
.0097 
.0145 
.0190 
.0240 
.03 
.04 
.05 
.06 


Successive 

elongation 

per  Inch. 


Inch. 

0. 
.0002 
.0002 
.0003 
.0003 
.0004 
.0003 
.0004 
.0005 
.0024 
.0020 
.0015 
.0012 
.0048 
.0045 
.0060 
.006 
,01 
.01 
.01 


Permanent 
set. 


Succeasive 

permanent 

set. 


Inch. 
0. 


.Iiich. 
0. 


0. 


Remark:}. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 


Teaiile  strengtli  per  square  inch  of  original  section pounds. .  107, 280 

Canic  limit  per  square  inch  of  original  section do. . .    68, 000 

Etongation  per  incn  alter  rupture inch. .         .  18 

£loQgation  per  inch  under  strain  at  elastic  limit do. . .      .  0026 

Character  of  broken  surface tine  granular,  80  per  cent;  silky,  20  per  cent 
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BIFLE-BARBEL    STEEL,    .30    CALIBER. 


No.  7395. 
Marks,  MSB. 

Sectional  area,  .25  square  inch. 
Grauged  length,  1". 
From  butt  of  finished  barrel. 
Rolled,  and  annealed  at  residual  heat. 


Applied 

loaas  per 

B^uare 

inch. 


Pound*. 

1,000 

5,000 

10.000 

•JO.  000 

30,000 

40,000 

50,000 

GO.  000 

70,000 

80,000 

84,000 

•  85,000 

86,000 

88.000 

92,000 

96,000 

100,000 

108,000 

116,000 

118.800 


(Elongation 
per  Inch. 


Inch. 

0. 
.0002 
.0004 
.0007 
.0010 
.0014 
.0018 
.0021 
.0025 
.0028 
.0030 
.0115 
.0147 
.0175 
.0220 
.03 
.04 

.a5 

.09 


Successive 

elongation 

perlnch. 


Inch. 

0. 
.0002 
.0002 
.0003 
.0003 
.0004 
.00(M 
.0003 
.0004 
.0003 
.0002 
.0085 
.0032 
.0028 
.0045 
.008 
.01 
.01 


Permanent  ^"^^®*'**^'® 
rermaneni  |  p^nnanent 

^^-       '        set. 


Inch. 
0. 


Remarks. 


Inch. 
0. 


I  Initial  load. 


0. 


0. 


Elastic  limit. 


Tensile  strength. 


General  sumrmirif. 


Tenrile  strength  per  square  inch  of  orisinal  section pounds..  118, 800 

Elastic  limit  per  square  inch  of  original  section do. . .    84, 000 

Elongation  per  inch  afterrupture inch. .         .  18 

Elongation  per  inch  under  stratn  at  elastic  limit do. . .      .  0030 

Character  oi  broken  surface fine  granular 


RIFLE-BARREL   STEEL,    .30    CALIBER. 
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No.  7396. 
Marks,  M  3  B. 

Sectional  area,  .25  square  inch. 
Grauged  length,  1". 
From  butt  of  finished  barrel. 
Rolled,  and  annealed  at  residual  heat. 


Applied 

loads  per 

H)tiare 

1 

Elongation 

per  inch.  | 

inch. 

• 

Pounds, 

Inch. 

1,000 

0. 

5.000 

.0002 

lO.OC'O 

.0004 

20,000 

.0006 

30,000 

.0009 

40.000 

.0013    , 

50.000 

.0017    ' 

60,000 

.0020 

70.000 

.0024 

W.OOO 

.0029 

81.000 

82.000 

S4.000 

88.000 

92.000 

100. OOO 

108.000 

116,000 

117,680 


.0090 

.0116 

.0150 

.0195 

.0240 

.04 

.06 

.09 


Succeaslve 

elongation 

perlnch. 


Inch. 

0. 
.0002 
.0002 
.0002 
.0003 
.0004 
.0001 
.0003 
.0004 
.0005 
.0001 
.0026 
.0035 
.0045 
.0015 
.016 
.02 
.03 


Permanent 
set. 


I)lCh. 

0. 


Successive 

permanent 

set. 


Inch. 
0. 


0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  tummanj. 

Tensile  strength,  per  square  Inch  of  original  section pounds . .  117, 680 

E!a«t1c  limit,  per  square  inch  of  original  section do. . .    80, 000 

Qongation  per  Inch  after  rupture inch . .         .15 

EIoDgation  per  inch  under  strain  at  elastic  limit do. . .      .  0029 

Character  of  broken  surface Hue  granular 
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RIFLE-BARREL    STEEL,    .30    CALIBER. 


No.  7397. 

Marks,  M  3  C. 

Sectional  area,  .25  square  inch. 

Gauged  length,  1". 

From  butt  of  finished  barrel. 

Rolled,  and  cooled  in  the  air. 


loftdspcr    Elongation  fji^^^ZS  Permanent 


PouwiM. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,U0U 
50,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,e00 
64,000 
68,000 
72.000 
80,000 
88.000 
92,480 


Inch. 

0. 

.0002 
.OOCM 
.0006 
.0009 
.0013 
.0016 
.0019 
.0160 
.0170 
.0176 
.0182 
.0205 
.0230 
.03 
.04 
.05 
.09 


Inch. 

0. 
.0002 
.0002 
.0002 
.0003 
.0004 
.0003 
.0003 
.0141 
.0010 
.0006 
.0006 
.0023 
.0025 
.007 
.01 
.01 
.04 


Successive 

permanent 

set. 


Kemarks. 


Inch. 


Inch. 


0. 


0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Oeneral  sumtnary. 

Tensile  strength  per  square  Inch  of  original  section pounds. .  92, 480 

Elastic  limit  per  square  inch  of  original  section do. ..  56,000 

Elongation  per  inch  after  rupture inch . .        .  30 

Elongation  per  inch  under  strain  at  ehistic  limit do. . .    .  0019 

Character  of  broken  surface .sil ky .  cup-shaped 


RIFLE-BARBEL   STEEL,    .30   CALIBER. 
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No.  7398. 
Marks,  M  3  C. 

Sectional  area,  .26  square  inch. 
Gauged  length,  1". 
From  butt  of  finished  barrel. 
Rolled,  and  cooled  in  the  air. 


Applied 

kiaas  per 

^iiare 

inch. 


I'nnnfls. 

t.OUO 

5,000 

10,000 

20,000 

30,000 

40.000 

50.000 

60.000 

70.000 

76,000 

77.000 

7S,000 

79.000 

80,000 

H2,000 

)<4.000 

88,000 

92,000 

100.000 

ION, 000 

113.200 


lElongpation 


Successive 
elongation 


porlnch.  l-Xch! 


Inch. 

0. 
.0001 
.0003 
.0006 
.0009 
.0012 
.0016 
.0020 
.0025 
.0028 
.0080 
.0130 
.0155 
.0167 
.0187 
.0205 
.03 
.04 
.05 
.OS 


Inch. 

0. 
.0001 
.0002 
.0003 
.0003 
.0003 
.0004 
.0004 
.0005 
.0003 
.0052 

.oa5o 

,0025 

.0012 

.0020 

.0018 

.01 

.01 

.01 

.03 


Permanent 
set. 


Successive 

permanent 

set. 


Remarks. 


Inch. 


Inch. 


0. 


0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


I 


General  summanj. 

Tensile  Rtrengrth  per  square  inch  of  original  section pounds. .  113, 200 

£la.<*tic  limit  per  j><|uare  inch  of  original  section do...    76,000 

EktiigHtlon  p»er  inch  after  rupture inch . .         .21 

Elongntion  per  inch  under  strain  at  elastic  limit do. . .      .  0028 

Character  oi  broken  surface tine  granular  40  per  cent,  silky  60  per  cent 
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RIFLE -BABBEL   STEEL,    .30    CALIBEB. 


No.  7387. 
Marks,  M  3  A. 
Exterior  diameter,  '\466. 
Interior  diameter,  .300. 
Sectional  area,  .10  square  inch. 
Gauged  length,  3". 

From  middle  of  length  of  finished  barrel. 
Rolled  and  annealed  as  usual. 


Applied 

loads  per 

square 

inch. 

Elonffation 
perinch. 

Successive 

cIon£:ation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
70,000 
80,000 
87,000 
88,000 
89,000 
90,000 
M.OOO 
100.000 

Inch. 
0. 

.000100 
.00038:) 
.000667 
.001000 
.001867 
.001667 
.002088 
.002433 
.002800 
.003067 
.003200 
.036333 
.038000 
.0500 
.0700 

Inch. 
0. 

.000100 
.000238 
.000884 
.000833 
.000867 
.000300 
.000866 
.000400 
.000367 
.000267 
.000183 
.033183 
.001667 
.0120 
.0200 

Inch. 
0. 
0. 

Inch. 
0. 
0. 

Initial  load. 

* 

,.,.^.,,,,.,1 

6. 

0. 

0. 

0.    . 

Elastic  limit. 

106,200 

Tensile  strength. 

,. ... 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  106,209 

Elastic  limit  per  square  inch  of  original  section do. . .    87, 000 

Elongation  per  incn  after  rupture inch. .      . 2000 

Elongation  per  inch  under  strain  of  elastic  limit do. . .  .009067 

Reduction  in  external  diameter  at  point  of  rupture do...       .116 

Position  of  rupture 1.  "6  from  neck 

Character  of  broken  surface silky,  cup-shaped 

Elongation  of  inch  sections '^.13, ''.32*.  ».15 


BIFLE-BAKBEL   STEEL,    .30    OALIBEB. 
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No.  7388. 
Marks,  M  3  A. 
Exterior  diameter,  ".466. 
Interior  diameter,  ".300. 
Sectional  area,  .10  square  inch. 
Gauged  length,  3". 

From  middle  of  length  of  finished  barrel,  rolled  and  annealed  as 
usual. 


AppUed 

loaoAper 

square 

inch. 


Pounds. 
1.000 
5,000 
10.000 
20.000 
30,000 
40.000 
50,000 
60,000 
61.000 
62,000 
63.000 
64,000 
66,000 
68,000 
?2,000 
76.000 
W.OOO 
M.OOO 
htt.OOO 
90,200 


Elonfratioii  S"^*i!?f|ln  Permanent 


Inch. 

.000100  I 
.000300 

.000667 
.001083 

.001367  ' 

.001733  , 

.002033  ' 

.002100  I 

.022300  ' 

.023667  I 
.024667 
.026900 

.029000  < 

.085833  I 
.044000 

.053333  I 

.0767  i 

.1067  ' 


0. 


Inch. 
1. 

.000100 
.000200 
.000867 
.000866 
.000334 
.000366 
.000300 
.000067 
.020200 
.001367 
.001000 
.002233 
.002100 
.006833 
.008167 
.009333 
.0234 
.0300 


Inch. 


0. 
0. 


Successive 

permanent 

set. 


Inch. 


0. 
0. 


0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  nummary. 

Tensile  strength  per  square  inch  of  original  flection pounds. .    90, 200 

Gastic  limit  per  square  inch  of  original  section do. . .    61. 000 

Cctngation  per  incn  after  rupture ,. inch . .      .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002100 

Reduction  In  external  diameter  at  point  of  rupture do. . .       .116 

Padtion  of  rapture 1  ".26  from  neck 

Character  of  broken  surface silky,  cup-shaped 

EloDgationofinchiectlGns ".26*,  ''.26*,  ^14 
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BIFLE-BARREL    STEEL,    .30   CALIBER. 


No.  7389. 
Marks  M  3  B. 
Exterior  diameter,  ".4S6. 
Interior  diameter,  ".300. 
Sectional  area,  .10  square  inch. 
Gauged  length  3." 

From  middle  of  length  of  finished  barrel,  rolled  and  annealed  at 
residual  heat. 


Applied 

loaa8  per  I  Elon^ration 

Rquare     '  per  inch. 

inch. 


Pounds. 

1,000 

5,000 

10.000 

20.000 

30.000 

40,000 

50,000 

60,000 

70,000 

80,000 

90,000 

93.000 

94.000 

95.000 

96.000 

98.000 

100,000 

106.000 

110.000 

115,000 

117,400 


Inch. 
). 

.000100 
.000300 
.000(533 
.001000 
.00l;?33 
.00Ui67 
.002000 
.00*23;^ 
.002700 
.003083 
.003ir.7 
.02K)00 
.029333 
.030500 
.033433 
.037333 
.0467 
.0633 
.0933 


Successive 

eloni^ation 

l»er  inch. 


Inch. 


0, 


.000100 

.000200 

.0003:33 

.000367 

.000333 

.000334 

.000333 

.000333 

.000367 

.000:S3 

.OOOl&l 

.024833 

.001333 

.001167 

.002933 

.0039SS 

.0(m 

.0166 

.0300 


Permanent 
set. 


Inch. 


0. 
0. 


Successive 

permanent 

set. 


Inch. 


0. 
0. 


Remarks. 


Initial  load. 


0. 


0. 


Elastic  limit. 


Tensile  strength. 


General  fiummary. 


Tenrile  strength  per  square  inch  of  original  section . 

Elastic  limit  per  square  inch  of  origintu  section 

Elongation  per  Inch  after  rupture 

Elongation  per  inch  under  strain  at  elastic  limit 

Reduction  in  external  diameter  at  point  of  rupture. 

Position  of  rupture , 

Character  of  broken  surface 

Elongation  of  inch  sections 


.pounds..  117,400 

do...    93.000 

....inch..      .1?<00 

do...  .003167 

do...        .UKJ 

. .  ".95  from  neck 
silky.  cup-shape<l 
..  ".27*.  *.16.  *.ll 


RIFLE-BARREL    STEEL,    .30    CALIBER. 


81 


No.  7390. 
ilarks,  MSB. 
Exterior  diameter,  ".466. 
Interior  diameter,  ".300. 
Sectional  area,  .10  square  inch. 
Gauged  length,  3". 

From  middle  of  length  of  finished  barrel. 
Rolled,  and  annealed  at  residual  heat. 


Applied 

lottds  per 

jpquare 

inch. 


Prjundii. 

l.OOO 

5.000 

10,000 

20,000 

90,000 

40,000 

50,000 

60,000 

70.000 

80,000 

90.000 

91,000 

92,000 

93.000 

94,000 

96,000 

100.000 

105,000 

110.000 

115.000 

120,000 

121.200 


'Elongation  f«^„<^^j|j'«  Permanent 


Inch. 
). 

.000100 
.000300 
.00063:3 
.001000 
.001333 
.001700 
.002033 
.002367 
.002700 
.003033 
.OWi067 
.013333 
.021000 
.022333 
.023833 
.029333 
.03}«3S 
.0500 
.0700 
.1133 


Inch. 


0. 


.000100 
.000200 
.000333 

.ooo:«7 

.000333 

.000367 

.000333 

.000334 

.000333 

.000833^ 

.000034 

.010266 

.007667 

.001333 

.001500 

.005500 

.009000 

.0117 

.0200 

.0433 


I 


0. 
0. 


Incli. 


8uccei5slve 

permanent 

set. 


Remarks. 


Inch. 


0. 
0. 


0. 


0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary, 

Tesale  strength  per  square  inch  of  original  section pounds. .  121, 200 

Elistic  limit  per  square  inch  of  original  section do. . .    91 ,  000 

Elongation  per  inch  after  rupture inch..      .1633 

Btogatlon  per  inch  under  strain  at  elastic  limit do. . .  .  003067 

Redaction  in  external  diameter  at  point  of  rupture do. . .       .096 

Pceitioa  of  rupture ".75  from  neck 

Character  of  broken  surface silky,  cup-shaped 

Elongation  of  inch  sections ".  10, ".  13, ".  26* 

H/Doc.  508 6 
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RIFLE-BARBEL   STEEL,    .30    CALIBER. 


No.  7391. 

Marks,  M  3  C. 

Exterior  diameter,  ".466. 

Interior  diameter,  ".300. 

Sectional  area,  .10  square  inch. 

Gauged  length,  3". 

From  middle  of  length  of  finished  barrel. 

Rolled,  and  cooled  m  air. 


Applied 

loads  per 

square 

inch. 


Pounds. 

1,000 

6,000 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

70,000 

80,000 

86,000 

87,000 

88,000 

90,000 

95,000 

100,000 

105,000 

110,000 

112,500 


Eloneation 
per  Inch. 


Inch. 
0. 
.000100 
.000300 
.000633 
.001000 
.001333 
.001667 
.002000 
.002338 
.002667 
.002867 
.025833 
.026667 
.029667 
.036667 
.047667 
.0700 
.0867 


Successive 

elongation 

perlnch. 


Inch. 
0. 

.000100 
.000200 
.000333 
.000367 
.000333 
.000334 
.000333 
.000333 
.000334 
.000200 
.002966 
.000834 
.003000 
.007000 
.011000 
.0223 
.0167 


Permanent 
set. 


Inch. 


0. 
0. 


Successive 

permanent 

set. 


Inch. 


Remarks. 


0. 
0. 


0. 


0. 


Initial  load. 


Elastic  limit. 


Tenrile  strength. 


General  mmrnary. 

Tensile  strength  per  square  inch  of  original  section pounds..  112,500 

Elastic  limit  per  square  inch  of  original  section do 86, 000 

Elongation  per  inch  after  rupture inch . .      .  1867 

Elongation  per  inch  under  strain  at  elastic  limi  t do 002867 

Reduction  in  diameter  at  point  of  rupture do 106 

Position  of  rupture 1''.3  from  neck 

Character  of  broken  surface silky,  cup-shaped 

Elongation  of  inch  sections ^18,  ^27*,  *  11 


RIFXiE-BARREL    STEEL,    .30    CALIBER. 

No.  7392. 
Marks,  M  3  C. 
Exterior  diameter,  ".466. 
Interior  diameter,  ".300. 
Sectional  area,  .10  square  inch. 
Gauged  length,  3". 

From  middle  of  length  of  finished  barrel. 
Rolled,  and  cooled  in  air. 
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Applied 

loftoiiper 

square 

inch. 


Pounds. 

UOOO 

5,000 

10.000 

20,000 

30,000 

40.000 

fiO.OOO 

60.0QO 

70.000 

80,000 

^5.000 

89,000 

90,000 

91,000 

92,000 

95,000 

100.000 

105,000 

108,000 


1 


Elongation 
per  inch. 


0. 


Inch. 


.000100 

.000900 

.000667 

.001033 

.001367 

.001700 

.002067 

.002400 

.002800 

.008000 

.008133 

.086000 

.087167 

.088667 

.0467 

.0600 

.0900 


Successive 

elongation 

per  Inch. 


Inch. 


0. 


.000100 

.000200 

.000367 

.000366 

.00O3S4 

.000333 

.000367 

.000333 

.000400 

.000200 

.00013:) 

.032867 

.001167 

.001500 

.0080 

.0133 

.0300 


Permanent 
set 


Successive 

permanent 

get. 


Inch. 


0. 
0. 


0. 
0. 


Inch. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary, 

T«rile  strength  per  square  inch  of  original  section pounds..  108,600 

£Usti<*  limit  per  square  inch  of  original  section do....    89,000 

Eit'ugation  per  inch  after  rupture inch..      .2083 

Bongation  per  inch  under  strain  at  elastic  limit do 003133 

B«du(*tion  in  external  diameter  at  point  of  rupture do 116 

Portion  of  ruptnre 1".4  from  neck 

Hiaracter  of  broken  surface silky,  cup-shaped 

X40i)«ation  of  inch  sections ".14,  ".30  ♦/'.17 
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The  finished  barrels  from  which  these  sections  were  taken  for  hydro- 
?tatie  tests  by  interior  pressures  in  the  powder  chambers  were  forwarded 
frorai  Springfield  Armory. 

Tensile  tests  of  the  material  next  precede  these  results. 


Section  marked  MSA. 
Annealed  as  usual. 


No.  10290. 


Pressure 

perssqujare 

inch. 


Barrel  section. 


16,300 
24.450 
28.520 
32.600 
ai,640 
36.670 
»,710 
40.750 
16,300 
42,790 
44.820 
48.900 
52.970 
57,0n0 
61,120 
16.300 


Diameter. 


Inches. 
0.980+ 

.980-H 

.982 

.966 

.968 

.990 

.991+ 

.994- 

.993 

.997 

1.006 
1.013 
1.032 
1.067 
1.056 


Expanfiion. 


Inch. 

0. 

0. 
.002- 
.006- 
.008- 
.010- 
.011 
.014- 
.018- 
.017- 
.019- 
.025 
.083 

.avi 

.077 
.076 


Remarks. 


Section  marked  MSA. 
Annealed  as  usual. 


No.  10291. 


1 

Barrel  section. 

Pressure 

Remarks. 

per  wmare 
inch. 

. 

Diameter.  Expansion. 

1 

Poiindg, 

Inch.            Inch. 

16,300 

0.980       1      0. 

24,450 

.980+          0. 

28,520 

.980+          0. 

32,600 

.981                .001 

34,640 

.981               .001 

36,670 

.981 

.001 

38,710 

.981 

.001 

40,750 

.981                .001 

16.300 

.980              0. 

42,790 

.981                .001 

44.820 

.981               .001 

46.860 

.981 

.001 

48,900 

.981  + 

.001  + 

50.940 

.9824- 

.002+ 

52.970 

.984+ 

.004+ 

55,010 

.989 

.009 

57,050 

.991 

.011 

61, 120 

.996+ 

.016+ 

16,300 

.995+ 

.015+ 
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Section  marked  M  3  A. 
Annealed  as  usual. 


No.  10292. 


1 
( 

1    Pressure 

Barrel  section. 

1 

Remarks. 

per  Bquare 
inch. 

1 

Diameter. 

Expansion. 

1 

Pounds. 
16,300 
24.450 
28,520 
32,600 
34,640 
86,670 
38,710 
40,750 
16,300 
42,790 
44,820 
48.900 
62,970 
57,050 
58,680 
0 

Inches, 
0.979+ 

.979+ 

.980 

.986+ 

.988 

.990 

.992 

.9^ 

.993 

.996+ 

.998+ 
1.005+ 
1.015 
1.029 

Inch. 
0. 
0. 

.001 
.007 
.009 
.011 
.013 
.015 
.014 
.017 
.019 
.026 
.036 
.060 

• 

1 

1 
1 

Momentarily  reached. 

1.088 

.059 

Section  marked  MSA. 
Annealed  as  usual. 


No.  10293. 


Pressure 

per  square 

incn. 

Barrel  section. 

1 

Remarks. 

1 

Diameter. 

Expansion. 

Pounds. 
16,300 
24,450 
28,520 
32,600 
34,640 
86,670 
88,710 
40,750 
16,300 
42,790 
44,820 
48,900 
62,970 
67,050 
61.120 
16,800 

Inches. 
0.980 
.980 
.980+ 
.984+ 
.986+ 
.988 
.991 
.993 
.992 
.995 
.997 
1.006+ 
1.013 
1.029 

Inch. 

0. 

0. 

0.+ 
.004 
.006 
.008 
.011 
.013 
.012 
.015 
.017 
.026 
.033 
.049 

Momentarily  reached. 

1.052 

.072 

KIFLE   BARRELS,   .30    CALIBER. 
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No.  10294. 


Section  marked  M  3  A. 
Annealed  as  usual. 


Barrel  section. 

Prwsure 

Remarks. 

i<rr  9(]ii&re 

1 

inch. 

Diameter. 

Expansion. 

Poum!*, 

Inch. 

Inch. 

16,300 

0.980 

0. 

24,450 

.980 

0. 

*>.«>20 

.9«0 

0. 

32.600 

.980+ 

0.+ 

34,640 

.980+ 

0.  + 

• 

36,670 

.980+ 

0.+ 

3S,710 

.980+ 

0. + 

40.7.TO 

.9«)+ 

0.  + 

16.300 

.980 

0. 

42.790 

.980+ 

0.+ 

44,820 

.981 

.001 

46.860 

.981  + 

.001  + 

48,900 

.988+ 

.003+ 

50.940 

.986 

.006 

5(2,970 

.988 

.008 

57,050 

.993+ 

.013 

61.120 

.  ywi 

.018 

16.300 

.997 

.017 

Section  marked  M  3  B. 
Anneaied  by  residual  heat. 


No.  10295. 


Barrel  section. 

■  Pressure 

Remarks. 

ptr  Square 

inch. 

Diameter.  Expansion. 

Poundf. 

ItWhCB. 

Inch. 

16,300 

0.980i 

0. 

I      24,450 

.980*          0. 

2>..^20 

.980i 

0. 

'      32,600 

.981 

.000* 

S4,640 

.981 

.000* 

36.670 

.981              .OOOi 

• 

38.710 

.981              .0001 

40.750 

.981              .000* 

16,300 

.980*      i      .0 

42,790 

.981        1      .000* 

44.820 

.981  + 

.000*+ 

46.860 

.982- 

.001* 

48,900 

.983 

.002* 

50.940 

.988        ^      .007* 

52,970 

.991* 

.011 

67,060 

.997  + 

.017- 

61.1"20 

1.0(r2+ 

.022- 

16,300 

1.001+     '      .021- 

1 

■ 
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Section  marked  M  3  B. 
Annealed  by  residual  heat. 


No.  10296. 


1 
Barrel  section.        1 

Pressure 

per  square 

Remarks.                                          , 

inch. 

Diameter.  Expansion. 
Inch.             Inch. 

1 
1 

Pounds. 

16,300 

0.980 

0.                                                                     : 

24,450 

.980 

0. 

•        ; 

28,520 

.980 

0.' 

1 

.     82,600 

.980+ 

0.+ 

&4,640 

.980+ 

0.+ 

36,670 

.980+ 

0.+ 

88,710 

.980+ 

0.+ 

40.750 

.980+ 

0.+    : 

16,300 

.980 

0. 

42,790 

.980+ 

0.+ 

44.820 

.981 

.001 

46,860 

.981 

.001                                                                                                        i 

48,900 

.981 

.001 

60,»40 

.981 

.001 

52,970 

.981  + 

.001  + 

55,010 

.982  + 

.002+ 

57,060 

.937+ 

.007+ 

59,090 

.991 

.011 

61, 1-20 

.9954- 

.015+ 

16.300 

.994+f 

.014+ 

No.  10297. 

Section  marked  MSB. 
Annealed  bj^  residual  heat. 


Barrel  section. 

£ _ 

• 

Pressure 

*« «__ 

per  square 

nviuni  ikB. 

inch. 

Diameter. 

Expansion.' 



- 

u       - 

^             "^ 

PoufifU. 

Inch. 

Inch. 

16,300 

0.980 

0. 

« 

24,450 

.980 

0. 

28,520 

.980+ 

0.+ 

32,600 

.980+ 

0.+ 

34,640 

.980+ 

0.+ 

36.670 

.980+ 

0.+ 

38,710 

.980+ 

0.+ 

40,750 

.980+ 

0.+ 

42,790 

.981 

.001 

44,820 

.981 

.001 

46.860 

.981 

.001 

48,900 

.981  + 

.001  + 

50.910 

.982 

.002 

52,970 

.985 

.005 

55,010 

.988+ 

.008+ 

57,050 

.992 

,012 

59,090 

.9»4+ 

.014+ 

61,120 

.997+ 

.017+ 

16,300 

.996+ 

.016+ 

BIFLE   BARBELS,   .90   CALIBEB. 


91 


Section  marked  MSB. 
Annealed  by  residual  heat. 


No.  10298. 


Barrel  geetion. 

Prearore 

RenyirkB. 

per  ^uare 
inch. 

I>iaineter. 

Expansion. 

Ptmndg. 

Inches. 

Inch, 

16,900 

0.980 

0. 

24.430 

.980 

0. 

28,520 

.980 

0. 

32.600 

.9W 

0. 

34,610 

.981 

.001 

36.670 

.981 

.001 

38,710 

.981 

.001 

40.750 

.981 

.001 

42.790 

.981 

.001 

44.820 

.981 

.001 

46,860 

.981 

.001 

48,900 

.981+ 

.001+ 

fi0,»40 

.986+ 

.006+ 

52.970 

.989 

.009 

57,050 

.994 

.014 

61.120 

1.001 

.021 

16.300 

.999+ 

.019+ 

Section  marked  M  3  B. 
Annealed  by  residual  heat. 


No.  10299. 


Barrel  section. 

Presmre 

t«f 'Qoare 

inch. 

Diameter. 

.Expansion. 

Pounds. 

Inch. 

Incti. 

16.300 

0.980 

'      0. 

24.450 

.980 

0. 

28..V20 

.980 

'      0. 

82.(i00 

.980+ 

,      0.+ 

S4,&10 

.980+ 

'      0.+ 

36.670 

.980+ 

1      0.+ 

88,710 

.980+ 

1      0.+ 

40,760 

.980+ 

0.  + 

42,790 

.981 

.001 

44.820 

.981 

1       .001 

46.860 

.981 

.001 

48,900 

.981+ 

1        .001  + 

60,940 

.982+ 

.002+ 

62,970 

.986  + 

'        .006+ 

66.010 

.989+ 

,        .009+ 

67,060 

.992 

'        .012 

59.090    1 

.  9vl+ 

.014+ 

61.120 

.998+ 

.018+ 

16.300 

.997 

.017 
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Section  marked  M  3  C. 
Cooled  in  air. 


No.  10300. 


Barrel  section. 

• 

Pressure 

Remarks. 

per  sQuare 
Incn. 

Diameter. 
Inch. 

ExpanMoii. 

PDunds. 

Inch. 

16,300 

0980 

0. 

24,450 

.980 

0. 

28,620 

.980 

0. 

82,600 

.980+ 

0.+ 

34,640 

.980+ 

0.+ 

86,670 

.980+ 

0.+ 

38,710 

.980+ 

0.+ 

40,750 

.980+ 

0.+ 

42,790 

.980+ 

0.+ 

44,820 

.981 

.001 

46,860 

.981 

.001 

48,900 

.981 

.001 

60.940 

.981 

.001 

62,970 

.982 

.002 

65,010 

.990 

.010 

67,050 

.998 

.018 

69,090 

.998+ 

.018+ 

61,120 

.999 

.019 

16,300 

.997+ 

.017+ 

61.120 

.999 

.019 

16,300 

.997+ 

.017+ 

Section  marked  M  3  C. 
Cooled  in  air. 


No.  10301. 


Pre«55ure 

per  square 

inch. 

Barrel  section. 

Remarks. 

Diameter. 

Expansion. 

Pounds. 
16,300 
24,450 
28.620 
32,600 
34,640 
36,670 
88,710 
40,750 
42,790 
44,820 
46,860 
48,900 
50,940 
62,970 
65,010 
57,060 
59,090 
61,120 
16,300 

Inch. 

0.980 
.980 
.980 
.980 
.980+ 
.980+ 
.980+ 
.980+ 
.980+ 
.980+ 
.981 
.981 
.981  + 
.982  + 
.984 
.990 
.992  + 
.995+ 
.993+ 

Inch. 

0. 

0. 

0. 

0. 

0.+ 

0.+ 

0.+ 

0.+ 

0.+ 

0.+ 
.001 
.001 
.001  + 
.002+ 
.001 
.010 
.012+ 
.015+ 
.013+ 

• 
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Section  marked  M  3  C. 
Cooled  in  air. 


No.  10302. 


Prewiure 

;<t>r  square 

inch. 


Barrel  section. 


Diameter.  Ejcpansion, 


Remarks. 


Pminds. 

/7M*A. 

Inch. 

' 

16,900 

0.980 

0. 

24,4.!iO 

.980 

0. 

28..V20 

.980 

0. 

32,600 

.9K)i 

.0004 

ai.&«o 

.9804 

.0004 

36,670 

.^80i 

.0004 

^.710 

.9804 

.0004 

40,7n0 

.9804 

.0004 

42.790 

.981 

.001 

«,^20 

.981 

.001 

4f.,h60 

.981 

.001 

4K.900 

.981 

.001 

50,940 

.982 

.  .002 

52,970 

.987 

.007 

56.010    ' 

.991 

.011 

S7,05O 

.992f 

.012+ 

».090 

.9W-f 

.014+ 

61, 120 

.997 

.017 

16.300 

.996 

.016 

* 

Section  marked  M  3  C. 
Cooled  in  air. 


No.  10303. 


Barrel  section. 

PresRure 

• 

f<er  square 
1    inch. 

Remarks. 

Diameter. 

Expansion. 

PoHUfta. 

Inch. 

Inch. 

. 

16,300 

0.980 

0. 

24.4.')0 

.980 

0. 

28,620 

.980+ 

0.+ 

'     32,600 

.980+ 

0.+ 

^,640 

.980+ 

0.+ 

36,670 

.980+ 

0.+ 

• 

38.no 

.980+ 

0.+ 

40,750 

.981 

.001 

42,790 

.981 

.001 

44,820 

.981 

.001 

46,860 

.981 

.001 

1     48,900 

.981  + 

.001  + 

SO,  940 

.982+ 

.002+ 

62.970 

.989 

.009 

So,  010 

.991 

.011 

67,050 

.993 

.013 

69.090 

.995 

.015 

61,120 

.997+ 

.017+ 

16.300 

.996+ 

.016+ 
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Section  markea  M  3  C. 
Cooled  in  air. 


No.  10304. 


Barrel  section. 

Pressure 

per  square 

Remarkii. 

inch. 

Diameter. 

Expansion. 

• 

Pounds. 

Inch. 

Inch. 

16,300 

0.980 

0. 

24,450 

.980 

0. 

• 

28,520 

.980 

0. 

S2,600 

.980 

0. 

34,640 

.980 

0. 

36,670 

.980 

0. 

88,710 

.980 

0. 

40,750 

.960 

0. 

42,790 

.980 

0. 

44,820 

.980 

0. 

46,860 

.980 

0. 

48,900 

.960i 

.0001 

50,940 

.981 

.001 

52,970 

.  jPB4 

.004 

55,010 

.991+ 

.011+ 

57,050 

.995 

.015 

59,090 

.996+ 

.016+ 

61,120 

■  998 

.018 

16,300 

• 

.997 

.017 
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STEEL  FOR  GUN  MOUNTS. 


SPECIMENS  FROM  PIVOT  SOCKETS,  PIVOT  YOKES,  INNER 

BASES,  OUTER  BASES,  AND  CARRIER  RINGS  FOR 

6-POUNDER  AND  15-POUNDER  MOUNTS. 
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No.  7317. 

Marks, '  ?  ^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

liiMs  per 

square 

inch. 


PuMndi. 
1,000 
5,000 
10,000 
20.000 
30,000 
40.000 
45,000 
47.000 
48,000 

49,ono 

50,000 
51,000 
52,000 
53,000 
54.000 
106,000 


Elongation 


Succewrive 
elongation 


I-'Tf-"^".  |«-.j;-| 


Inch. 
0. 
.00015 

.oooao 

.00060 
.00096 

.ooiao 

.00150 
.00155 
.00165 
.00235 
.00270 
.00320 
.00880 
.00425 
.00475 


Permanent 
I        set. 


iTiCh. 
0. 

.00015 
.00005 
.00040 
.00085 
.00035 
.00020 
.00005 
.00010 
.00070 
.00085 
.00050 
.00060 
.00045 
.00050 


0. 
0. 


Inch. 


Successive 

permanent 

set. 


Remarks. 


0. 
0. 


Inch. 


InltiHl  load. 


ElHAtic  limit. 


Tensile  strength. 


General  mmmary. 


Tendle  strength  per  square  inch  of  original  section pounds. .  106, 000 

ElaaUc  limit  per  sqiiare  inch  of  original  section do. . .    48, 000 

Elongation  per  inch  after  rupture inch. .      .  1500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  00166 

Reduction  in  diameter  at  point  of  rupture do. . .       .065 

Beduction  in  area  after  rupture,  per  cent  of  original  section 23. 9 

Position  of  rupture ''.54  from  neck 

Character  of  broken  surface fine  granular,  80  per  cent;  dull  silky,  20  per  cent 

Elongation  of  inch  sections ''.19,«^.ll 
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No.  7318. 

Marks, '^6^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loaas  per 

Hquare 

inch. 

Elongation 
per  inch. 

Succesfve 

elongation 

per  inch. 

Permanent 

set. 

Successive 

permanent 

set. 

Remarks. 

Pound*. 
1,000 
5,000 
10,000. 
20,000 
80,000 
40,000 
50,000 

.    55,000 
59,000 
60,000 
61,000 
62,000 
68,000 
64,000 
65,000 
66,000 
r23,450 

Inch. 
0, 

.00010 
.00025 
.00060 
.00005 
.00130 
.00165 
.00185 
.00205 
.00240 
.00255 
.00295 
.00325 
.00365 
.00395 

Inch. 
0. 

.00010 
.00015 
.00035 
.00085 
.00035 
.00035 
.00020 
.00020 
.00035 
.00015 
.00040 
.00080 
.00040 
.00030 

Inch. 
0. 
0. 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 

1 

1 

, 

.00445 

.00050 

1 

Tensile  strength. 

1 

■ 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds. .    123, 450 

Elastic  limit  per  square  inch  of  original  section do. . .      59, 000 

Elongation  per  incn  after  rupture inch. .       .  IIOO 

Elongation  per  inch  under  strain  at  elastic  limit do. . .      .00205 

Reduction  in  diameter  at  point  of  rupture do. . .         .  045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".74  from  neck 

Character  of  broken  surface fine  granular;  silky  spot  at  circumference 

Elongation olinch sections ^(^  'M3* 
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No.  7319. 

Marks,  ^^6^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loftds  per 

aqnare 

inch. 

Elongation 
per  inch. 

Succe«lve 

elongation 

per  Inch. 

Permanent 
set. 

Succemive 

permanent 

set. 

Remarks. 

Piounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
40.000 
60,000 
51.000 
52.000 
63.000 
64.000 
65,000 
56.000 
57.000 
58.000 

Inch. 
0. 

.00015 
.00090 
.00065 
.00100 
.00140 
.00180 
.00186 
.00196 
.00280 
.00315 
.00360 
.00400 
.00450 
.00600 

Inch, 
0. 

.00015 
.(N)015 
.(KK)35 
.(NNKt6 
.00040 
.00040 
.00005 
.00010 
.00106 
.00085 
.00045 
.00040 
.00060 
.00050 

Inch. 
0. 
0. 

Inch. 
0. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

1 

1 

113,500 

General  summary. 

Tensile  strength,  per  square  Inch  of  original  section pounds . .  113, 600 

Elaj»tic  limit,  per  souare  inch  of  original  section do. . .    52, 000 

Elongation  per  incn  after  rupture. inch. .      .  1350 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  00196 

Reduction  in  diameter  at  point  of  rupture do. . .       .  066 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23. 9 

Poaition  of  rupture 1".02  from  neck 

Character  of  broken  iturface fine  granular,  85  per  cent;  silky,  15  per  cent 

Elongation  of  inch  sections '^.16*,  ''.12 
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CARRIER   RINGS,  6-POUNDER   GUNS. 


No.  7373. 


Marks,  ^'?^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


i^il^*^,.    iri,^««.tir.«'  Succeaalve 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
87,000 
88,000 
89,000 
40,000- 
41,000 
42,000 
72,100 


Inch, 
0. 

.00010 
.00035 
.00060 
.00100 
.00135 
.010:^5 
.01100 
.01200 
.01350 
.01460 


Inch. 
0. 

.00010 
.00025 
.00025 
.00040 
.00035 
.00900 
.00065 
.00100 
.00150 
.00110 


Permanent 
set. 


Inch. 

0. 

0. 


Successive 
permanent 

0d« 


Remarks. 


Inch. 

0. 

0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  mmmary. 


Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  of  original  section do. . 

Elongation  per  inch  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Reduction  in  diameter  at  point  of  rupture do. . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51. 9 

Position  of  rupture at  the  middle  of  the  stem 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections 1 ".36*,  ".31 


72,100 

87,000 

.8350 

.00135 

.155 


TABULATION  OF  STEEL  SPECIMENS  FROM  6-POUNDER  AND  16- 
POUNDER  GUN  MOUNTS.     (STEMS  OF  SPECIMENS,  ^'  LONG.) 

CARRIER  RINGS  OF  6-POUNDER  GUNS,  STEEL  FORGINGS. 


No.  of 
test. 

Marks 
oo  speci- 

Diam- 
eter. 

Sec- 
tional 

Elastic 

limit 

per 

Tensile 

strength 

per 

Elon- 
gation 
in  2 

Con- 
trac- 
tion of 

Appearance  of 
fracture. 

Elonga- 
tion of 
inch 

men. 

area. 

square     square 
inch.      inch. 

inches. 

area. 

sections. 

{'^aM 

Inch. 

87.  in. 

Pounds.^  Pounds. 

Percl. 

Perct. 

Fine    granular   80 

n         n 

7317 

.505 

.20 

48,000  !  106,000 

15.0 

23.9 

per     cent,     dull 

.19*,  .11 

silky  20  per  cent. 

rV) 

Fine  granular.sllky 

7318 

.605 

.20 

59,000  1  123,450 

11.0 

16.9 

spot  at  circumfer- 

.09,    .13* 

1 

ence. 

J  15  C  R  1 

\    6    ; 

Fine    granular    85 

7319 

.505 

.20 

52,000 

113,500  '    13.5  !    23.9 

per  cent,  silky  15 

.15*,   .12 

7373 

.5a5 

.20 

37,000 

72.100 

33.5 

51.9 

per  cent. 
Fine  silky. 

.36*,   .31 

PIVOT  SOCKETS-15-POUNDER  GUN  MOUNTS. 
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No.  7224. 
Marks,  A  «g  ^^ 

Diameter^  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

per  square 

inch. 


1,000 
5,000 
10,000 
20.000 
25.000 
27,000 
28,000 
29,000 
SO.  000 
31,000 
82.000 
33,000 
73.500 


Elongation 
per  inch. 


Inch. 
0. 

.00010 
.00025 
.00060 
.00090 
.00100 
.00170 
.00215 
.00286 
.00360 
.00440 
.00506 


SuccesBlve 

^lonffadon 

per  inch. 


Inch. 

0. 
.00010 
.00016 
.00085 
.00030 
.00010 
.00070 
.00045 
.00070 
.00075 
.00060 
.00065 


Permanent!  ?l'£S.^*If, 
--^        I  permanent 

■®^-  set. 


RemarkA. 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  73, 500 

Elastic  limit  per  souare  inch  of  original  section do. ..  27, 000 

Elongation  per  Inch  after  rupture inch . .    .  1960 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00100 

Reduction  in  diameter  at  point  of  rupture do. . .      .055 

Reduction  in  area  after  rupture,  per  cent  of  original  section « 20. 6 

Pomt  ion  of  rupture I^'.IO  from  neck 

Character  of  broken  surface granular  ?6  per  cent,  silky  15  per  cent 

Elongation  of  inc h  sections ".  20*.  ".19 


No.  7225. 

Marks,  2Psi6 

Diameter,  ".505, 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


Ftmnds. 
1,000 
5,000 
10.000 
20,000 
26.000 
27,000 
28.000 
29,000 
90.000 
31,000 
32,000 
33,000 
72,ri00 


Elongation'  SJSf^^« 


Inch. 

0. 
.00016 
.00066 
.00066 
.00086 
.00095 
.00100 
.00616 
.00676 
.00666 
.00746 
.00830 


Inch. 

0. 
.00016 
.00020 
.00090 
.00020 
.00010 
.00006 
.00415 
.00060 
.00090 
.00080 
.00085 


Permanent 
set. 


Succeasive 
permanent 
)       set. 


Remarks. 


Inch. 
0. 
0. 


Inch. 

0. 

0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  72, 500 

Elastic  limit  per  square  inch  of  original  section do, ..  28, 000 

Elongation  per  Inch  after  rapture In ch . .    .  2250 

Elongation  per  inch  under  strain  at  elastic  limit do. . ,  .  00100 

Reduction  in  diameter  at  point  of  rupturcL do. . .      .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23. 9 

Position  of  rupture 1".  from  neck 

Character  of  broken  surface granular  60  per  cent,  silky  40  per  cent 

Elongation  of  inch  sections ".21,  ".24* 
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No.  7230. 

Marks,  ^l'{. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

Inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

•  Remarks. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
29,000 

80,000 

31.000 
32,000 
33,000 
34,000 
09.900 

Inch. 
0. 

.00005 
.00020 
.00050 
.00070 
.00095 
f      .00100 
\      .00600 
.00700 
.00800 
.00890 
.00990 

Inch. 
0. 
.00005 
.00015 
.00090 
.00020 
.00025 
.00005 
.00500 

Inch. 
0. 
0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.00100 

.00100 
.00090 
.00100 

1 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds. 

El&stie  limit  per  square  inch  of  original  section do. . 

Elongation  per  inch  after  rupture inch . 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Reduction  in  diameter  at  point  of  rupture do. . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16  9 

Position  of  rupture . .' ".60  from  nctk 

Character  of  broken  surface granular,  silky  spot  at  circumfereTut- 

Elongation  of  inch  sections ".15.  ".l^* 


69.900 

29,000 

.1650 

.00096 

.040 


No.  7231. 

Marks,  ^1^5 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
62,  GfiO 


Elongation!  ^JIST^^S  i  Permanent 


Inch. 
0. 
.00010 
.00025 
.00060 
.00070 
.00085 
.00160 
.00225 
.00340 
.00450 
.00550 


Inch. 

0. 
.00010 
.00015 

.oooa^ 

.00010 
.00015 
.00075 
.00065 
.00115 
.00110 
.00100 


Inch. 

0. 

0. 


Successive 
permanent 

set. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  62,  a'H) 

Elastic  limit  per  square  inch  of  original  section do. . .  22, 000 

Elongation  per  inch  after  rupture , inch. .    .  1000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00OS5 

Reduction  in  diameter  nt  point  of  rupture do. . .      .  iXV> 

Reduction  in  area  after  rupture,  per  cent  of  original  s<?ction 13. 2 

Position  of  rupture ".80  from  neck 

Character  of  broken  surface granular,  silvery  luster,  silky  spot  at  circumference 

Elongation  of  inch  sections ''.12*,  ".08 
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No.  7232. 

Marks,  a^p  s'ls 

Diameter,  ".505. 

Sectional  area,,  .20  square  inch. 

Gauged  length,  2. 


,    Applied 

1^    I  P«rfn«h.    '^JSSJi^K! 


loads  per    Elongation 


gat 
inc 


Successive 

elongation 

»rln 


I 


Permanent 
set 


Succesdve 

permanent 

set. 


emarks. 


Pound*. 

l.CNX) 

5,000 

10,000 

ao.ooo 

25.000 
28,000 
29.000 
30,000 
31.000 
32,000 
33,000 
34.000 
64.850 


Inch. 

0. 
.00005 
.00020 
.00050 
.00070 
.00085 
.00095 
.00775 
.00875 
.00965 
.01065 
.01175 


Inch. 
0. 
.00005 

.00015 
.00030 
.00020 
.00015 
.00010 
.00680 
.00100 
.00090 
.00100 
.00110 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial  load. 


KlH.«tic  limit. 


Tensile  strength. 


General  gummary. 

Tensile  strength  per  square  inch  of  original  section poundn. .  64, 850 

Elastic  limit  per  square  Inch  of  original  section do. ..  29, 000 

Elongation  per  inch  after  rupture inch. .    .  1050 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00096 

Reduction  in  diameter  at  point  of  rupture do. . .      .036 

R«<luction  in  area  after  rupture,  per  cent  of  original  section 132 

Position  of  rupture ".t»8  from  neck 

Character  of  broken  surface granular  80  per  cent,  silky  20  per  cent 

Elongation  of  inch  sections ".11*,  ".10 


No.  7233. 

Marks,  ^^^5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


A  polled 

loads  per 

square 

inch. 


Pound*. 
1.000 
5,000 
10.000 
20.000 
30.000 
32,000 
33.000 
31,000 
35,000 
36,000 
37,000 
88,000 
09,950 


Elongation 


Succesiiyc 
elongation 


perfoch.  i-XcS: 


Permanent 
set. 


I 


Inch. 
0. 
.00005 

.00020 
.00055 

.00100 
.00110 
.00115 
.00985 
.01050 
.01150 
.01250 
.01375 


Inch. 
0. 
.00006 

.00015 
.00035 
.00045 
.00010 
.00005 
.00870 
.00060 
.00100 
.00100 
.0012;5 


Successive 

permanent 

set. 


Remarks. 


Inch. 

1 

'       Inch. 

0. 

0. 

0. 

0. 

Initial  load. 


Elastic  limit. 


Tensile  strength. 


Generalsumjnanj. 

• 

Tensile  strength  per  square  inch  of  original  section pounds . .  69, 950 

Elastic  limit  per  SQuare  inch  of  original  section do...  83.000 

Elongation  per  Inch  after  rupture Inch. .    .  1600 

Elongation  per  inch  under  strain  at  elastic  limit do. ...  001 15 

Reduction  in  diameter  at  point  of  rupture do. . .      .0 }'» 

Reduction  in  area  after  rupture,  per  cent  of  original  section lt>.  9 

PoHitlon  of  rupture I'MO  from  netk 

chaiacter  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ^ ".15.  ".17* 
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PIVOT   SOCKETS 15-POUNDER   GUN    MOUNTS, 


No.  7234. 

Marks,  ^1^5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied   ; 

loads  per    Elongation 
Kquare     '  per  inch, 
inch. 


Pounds. 
1,000 
5,000 
10.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
58,400 


Inch. 

0. 
.00010 
.00080 
.00075 
.00095 
.00145 
.00235 
.00315 
.0040  J 
.00485 


Successive  '  p^--„o„orit'  Succesiilve  ' 
elongation  ,  ^^^^J^®*^^  permanent 

per  inch,  i       '^^'       \       set. 

I  I 


Remarks. 


Inch. 

0. 
.00010 
.00020 
.00045 
.00020 
.00050 
.00090 
.00080 
.00085 
.00085 


Inch. 

0. 

0. 


Inch, 
0. 
0. 


Initial  load. 


£la.stic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    58, 400 

Elastic  limit  per  square  inch  of  original  section do. . .    20. 000 

Elongation  per  Incn  after  rupture inch . .      .  0780 

Elongation  perinch  under  strain  at  elastic  limit do. . .    .  00075 

Reduction  In  diameter  at  point  of  rupture do. . .        .  025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

Position  of  rupture ".fs^  from  neck 

Character  of  broken  snface granular,  silvery  luster,  silky  spot  at  circumference 

Elongation  of  inch  sections *'.08»,  ".07 


No.  7235. 

Marks,  vf\b 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


•  Applied    I 
loads  per  ,  Elongation 
per  inch. 


square 
inch. 


Pound*. 
1,000 
5,000 
10,000 
20,000 
29,000 
80,000 
31,000 
82,000 
33,000 
34,000 
35,000 
71,000 


Inch. 
0. 
.00015 
.00030 
.00070 
.00110 
.00115 
.00715 
.00775 
.00850 
.00950 
.01040 


Successive 

elongation 

perinch. 


Inch. 
0. 
.00015 
.00015 
.00040 
.00040 
.00005 
.00600 
.00060 
.00075 
.00100 
.00090 


Permanent 

set. 


Successive 

permanent 

set. 


Inch. 
0. 
0. 


Inch. 

0. 

0. 


Remarks. 


Initial  load 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  71. 000 

EloMtic  limit  per  square  inch  of  original  section do. . .  SO,  000 

Elongation  per  inch  after  rupture I inch . .    .  1450 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00115 

Reduction  in  diameter  at  point  of  rupture do. . .      .  015 

Reduction  in  area  after  rupture,  per«cent  of  original  section 16.9 

Position  of  rupture ".85  from  neck 

Character  of  broken  surface granular,  ^ilky  spot  at  circumference 

Elongation  of  inch  sections M5*.  ".14 

• 
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Al» 


No.  7274. 

Marks,  p  sS 

Diameter  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


df£^i.    i?i«««»*frt«  Succestlve 
^^^      ^?fi^^     elonR««on 


Prmnds. 

1,000 
5.000 
10,000 
19.000 
2S0.O0O 
21,000 
22,000 
23,00i) 
24.000 
58.5fi0 


Inch. 

0. 
.00010 
.00085 
.00065 
.00115 
.00165 
.00230 
.OOSIO 
.0(>l.nO 


Irwh. 
0. 
.00010 
.00025 
.00030 
.00050 
.00050 
.00065 
.00110 
.00110 


Permanent 
set 


Inch. 
0. 
0. 


Succeasdve 

permanent 

set. 


Inch. 

0. 

0. 


RemarkH. 


Initial  load. 


EUfltic  limit. 


Tennile  i<trength. 


General  mmmary. 

Tensile  strength  per  square  inch  of  ori^nal  section pounds. .  58, 550 

ElaMic  limit  per  souare  inch  of  original  section do. . .  19, 000 

Elongation  per  incn  after  rupture inch. .  .  1550 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00065 

Redaction  in  diameter  at  point  of  rupture do. . .      .  045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Podtion  of  rupture ".7  from  neck 

Character  of  broken  surface medium  coun«e  granular.  l)rilliant  facets 

Elongation  of  inch  sections ".14,  ".17^ 


No.  7236. 

Marks,  P8i6 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied    , 

loads  per    Elongation 
square       perlnch. 
inch.      I 


Successive 


Successive 


elongation  ^®'"^*"«°^'J»ermanent 


perinch. 


Foundt. 
1.000 
5,000 
10.000 
20.000 
25.000 
28,000 
29,000 
30,000 
31,000 
32.000 
33.000 
34.000 
85.000 
70.950 


Inch. 

0. 
.00010 
.00060 
.00065 
.00060 
.00005 
.00100 
.00105 
-00425 
.00750 
.OOK25 
.00900 
.01000 


I 


Inch. 

0. 

.00010 
.00020 
.00035 
.00015 
.00015 
.00005 

.oooa) 

.00320 
.00325 
.00075 
.00075 
.00100 


Inch. 

0. 

0. 


set. 


—i . 


Inch. 
0. 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


I 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  70, 960 

Ela<nic  limit  per  itquare  inch  of  original  section do. . .  30, 000 

Elongation  per  men  alter  mpture inch . .    .  1600 

Elongation  perinch  under  strain  at  elastic  limit do  ..  .001U5 

Reduction  in  diameter  at  point  of  rupture do. ..      . 04> 

Reduction  in  area  after  rupture,  per  cent  of  original  section IH.  9 

Pcmttion  of  rupture ".:J0  from  nei-k 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections M5.  ".17* 
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No.  7331. 

Marks,  ^^?5 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


Pound$. 
1,000 
5,000 
10,000 
20,000 
30,000 
82,000 
33.000 
34,000 
35,000 
36,000 
37.000 
38,000 
76,900 


vi/^nmitir^n  Successive 


Inch.  ' 

0.  ; 
.00010 
.00030 

.00065  i 

.00106  I 
.00110 

.00115  '■ 

.00600  i 

.00700  I 

.00775  . 

.00890  j 

.00960  ! 


Inch. 

0. 
.00010 
.00020 
.00035 
.00040 
.00005 
.00005 
.00485 
.00100 
.00075 
.00115 
.00060 


Permanent 
set. 


Inch. 

0. 

0. 


Successive 

permanent 

set. 


Remarks. 


Inch. 

0.  Initial  load. 

0. 


Elastic  limit. 


Tensile  stren^h. 


General  summary. 

TensUe  strength  per  square  inch  of  original  section pounds. .  76, 900 

Elastic  limit  per  square  inch  of  original  section do. ..  38, 000 

Elongation  per  incn  after  rupture inch . .    .  1 500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .00115 

Reduction  in  diameter  at  point  of  rupture do. . .     .  045 

Reductioninareaafterrupture,  per  cent  of  original  section 16.9 

Position  of  rupture ".40  from  neck 

Character  of  broken  surface granular  80  per  cent,  silky  20  per  cent 

Elongation  of  inch  sections ".18,  ".17» 


No.  7336. 

Marks,  ps^s 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elonffation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1.000 
5,000 
10,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
80,000 
60,900 

Inch. 
0. 

.00015 
.00080 
.00070 
.00065 
.00100 
.00110 
.00150 
.00225 
.00835 
.00460 
.00560 
.00640 
.00735 
.00860 

Inch. 
0. 

.00015 
.00015 
.00040 
.00015 
.00015 
.00010 
.00040 
.00075 
.00110 
.00125 
.00090 
.00090 
.00095 
.00125 

Inch. 
0. 
0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

1 

1 



. 

1 

Tensile  strength.                                 1 

-f — 

1 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds.. 

Elastic  limit  per  square  inch  of  original  section do... 

Elongation  per  incn  after  rupture inch . . 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13. 2 

Position  of  rupture ".50  from  neck 

Character  of  broken  surface granular,  silvery  luster 

Elongation  of  inch  sections ".li*,".10 


60.900 

19.000 

.1050 

.00070 

.035 
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No.  7337. 


Marks,  ^1% 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 


"^-5!'  ^»rh|S" 


square 
inch. 


I\mndf. 
1,000 
5,000 
10.000 
15,000 
18,000 
19.000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
59,950 


Inch. 

0. 
.00010 
.00030 
.00045 
.00060 
.00065 
.00080 
.00095 
.00140 
.00265 
.00850 
.00450 
.00540 
.00625 


Inch. 

0. 
.00010 
.00020 
.00015 
.00015 
.00005 
.00015 
.00015 
.00045 
.00125 
.00085 
.00100 
.00090 
.00085 


Permanent 
set. 


Inch. 

0. 

0. 


SucceciBlye 

permanent 

set. 


Inch. 
0.  . 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tenaile  strength. 


GenenU  snmniari/. 

Tensile  stren^h  per  square  inch  of  original  section pounds. .  59, 960 

Eltftic  limit  per  square  inch  of  original  section do. ..  19, 000 

Elongation  per  Inch  after  rupture inch. .    .  0900 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00065 

Reduction  in  diameter  at  point  of  rupture do...      .025 

Redaction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

Position  of  rupture ".35  from  neck 

Chamcter  of  broken  surface granular,  silvery  1  uster 

Eongation  of  inch  sections ".10*,  ".08 

No.  7338. 


Marks,  ^^?5. 

Diameter,  ".505. 

Sectional  area,  .^0  square  inch. 

Gauged  length,  2". 


Applied 

loans  per 

square 

inch. 

Elongation 
per  mch. 

Successive 

Elongation 

permch. 

Inch, 

0. 

.00010 
.00020 
.00045 
.00020 
.00005 
.00040 
.00810 
.00075 
.00050 
.00105 
.00095 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

1 

1,000 
5,000 
10,000 
20,000 
28,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 

Inch. 

0. 
.00010 
.0(N)80 
.00075 
.00096 
.00100 
.00140 
.00450 
.00625 
.00675 
.00680 
.00775 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 

• 

1 

1 

56,600 

Teniiile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    66, 600 

Elsstic  limit  per  square  inch  of  original  section do...    24,000 

Elongation  per  incn  after  rupture inch..     .0500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  00100 

Reduction  in  diameter  at  point  of  rupture do. . .       .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

Position  of  rupture ".60  from  neck 

Character  of  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Bongatlon  of  inch  sections * 04,  .06* 
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Marks,  .p  s  15 

Diameter,  ".505. 

Sectional  area.,  .20  square  inch. 

Gauged  length,  2". 


No.  7339. 


ApDliei 

loads  per 

square 

inch. 


Pounds. 
1.(100 
6,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
GS.fiOO 


Elongation 
per  Inch. 


Inch. 
0. 
.00010 
.00080 
.00070 
.00080 
.00085 
.00095 
.00140 
.00175 
.00250 
.00840 
.00460 
.00510 
.00640 


Successive 

elonmtlon 

perlnch. 


Inch. 
0. 

.00010 
.00020 
.00040 
.00010 
.00006 
.00010 
.00045 
.00085 
.00075 
.00090 
.00120 
.00050 
.00130 


Permanent'  ^££S?Zf, 
„^^  permanent 

•^^-  set. 


Remarks. 


Inch. 
0.  . 
0. 


Inch. 

0. 

0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


(ieiieral  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  66, 600 

Elastic  limit  per  square  inch  of  original  section do. . .  23, 000 

Elongation  per  incn  after  rupture inch..    .  1750 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00095 

Reduction  in  diameter  at  point  of  rupture do. . .      .  055 

Reduction  in  area  after  rupture,  per  cent  of  oriirinal  section 20. 5 

Position  of  rupture ".90  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections "'.18*,  ".17 

No.  7346. 


Marks,  ^^'ti5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
5,000 
10,000 
20.000 
29,000 
30.000 
81,000 
32,000 
88.000 
84,000 
61.850 


Elongation 
perlnch. 


Inch. 
0. 

.00010 
.00060 
.00065 
.00100 
.00150 
.01250 
.01355 
.01500 
.01650 


Successive 

elongation 

perlnch. 


Inch. 
0. 

.00010 
.00020 
.00035 
.00035 
.00050 
.01100 
.00105 
.00145 
.00150 


Permanent  Successive 
rermaneni  pennanent 

^^'  set. 


Remarks. 


Initial  load. 


£la.4tic  limit. 


Tensile  strength. 


General  stimmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  61, 8.1O 

Elastic  limit  per  square  inch  of  original  section do. . .  29, 000 

Elongation  per  inch  after  rupture * inch. .    . 21')0 

Elongation  per  inch  under  Ktrain  at  clastic  limit do...  .00100 

Reduction  in  diameter  at  point  of  rupture do. . .      .  075 

•Reduction  in  area  after  rupture,  per  cent  of  original  section 27. 4 

Position  of  rupture ".50  from  neck 

Character  of  broken  surface dull  gray,  amorphous 

Elongation  of  inch  sections ".17,  ".25* 
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No.  7347. 

Marks,  2Psi5 

Diameter,  ".506. 

Sectional  area,  .20  square  incli. 

Gauged  length,  2". 


ApDlied 

loaas  per 

M]iiare 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Inch. 
0. 

.00010 
.00025 
.00045 
.00040 
.00026 
.00025 
.00680 
.00150 
.00100 

Permanent 

set. 

Inch. 

0. 

0. 

SuccesBive 

permanent 

set. 

Inch. 

0. 

0. 

Remarks. 

Pounds.           Inch. 

1,000          0. 

5,000            .00010 
10,000            .00035 
20,000            .00080 
29,000            .00120 
80,000            .00145 
31,000            .00170 

Initial  Idad. 

Elastic  limit 

• 
Tensile  strength. 

82,000 
83.000 

54.000 
70,100 

.00850 
.01000 
.01100 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  70, 100 

Elastic  limit  per  square  inch  of  original  section do...  29,000 

Elongation  per  inch  after  rupture inch. .    .  2160 

Elongation  per  Inch  under  strain  at  elastic  limit do. . .  .  00120 

Reduction  in  diameter  at  point  of  rupture do. . .      .  065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23. 9 

I'nntion  of  rupture ".70  from  neck 

Character  of  broken  surfttce granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".19,  ".24* 

H.  Doc.  508 8 
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No.  7262. 


Marks,  f  p\  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

lottds  per 

square 

inch. 


J\mnd9. 
1,000 
5,000 
10.000 
20,000 
29,000 
30,000 
31.000 
32.000 
33,000 
34.000 
72,600 


Elonxatlon 


Succewive 


Inch. 
0. 
.00010 
.00036 
.00070 
.00100 
.00120 
.00145  i 
.00600  I 
.00875  < 
.00960  I 


Inch. 
0. 

.00010 
.00025 
.00035 
.00030 
.00020 
.00025 
.00655 
.00075 
.00075 


I 


Permanent 
set. 


Inch. 

0. 

0. 


Successive 
permanent 
I        set. 


Remarks. 


Inch. 
0. 
0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  aummart/. 

Tensile  strength  per  square  Inch  of  original  section pounds. .  72, 600 

Elastic  limit  per  square  inch  of  original  section do. . .  29, 000 

Elongation  per  inch  after  rupture Inch. .    .  1760 

Elongation  per  inch  under  strain  at  ela.«tic  limit do. . .  .  00100 

Reduction  in  diameter  at  point  of  rupture do. . .      .056 

Reduction  in  area  after  rupture,  i»er  cent  of  original  section 20. 6 

Position  of  rupture 1".06  Jfrom  neck 

Character  of  brolcen  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".  17, ".  18* 


No.  7212. 

Marks,  pyi2 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


A  polled 

loaasper 

square 

inch. 


PcnnuU. 
1.000 
5,000 
10,000 
20,000 
27,000 
28,000 
29.000 
30,000 
31.000 
82.000 
69.200 


Elongation  5"?!:^|lS 


Inch. 
0. 

.00010 
.00030 
.00066 
.00096 
.00240 
.00825 
.00600 
.00700 
.00625 


Inch. 
0. 

.00010 
.00020 
.00035 
.00030 
.00145 
.00085 
.00175 
.00200 
.00125 


Permanent'  Successive  | 
rermaneni,  pennanent 

"**•  set. 


Remarks. 


Inch. 
0. 
0. 


Inch. 
0. 
0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  mimmary. 

Tensile  strength  per  square  inch  of  original  section pounds..  69,200 

Elastic  limit  per  square  inch  of  original  section do. . .  27, 000 

Elongation  per  inch  alter  rupture inch. .    .  1950 

Elongation  per  inch  under  strain  at  elastic  limit    do...  .00095 

Reduction  in  diameter  at  point  of  rupture do. . .      .055 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Pnsition  of  rupture ".8  from  neck 

Character  of  broken  surface granular  60  per  cent,  silky  40  per  cent 

Eloogmtionof  inchsecUoos 'M7.  ".2i* 
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No.  7226. 

Marks,  Ipyis 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

looasper    Elonflration 
square     I  per  Inch, 
inch. 


I 


Pounds. 
1,000 
5,000 
10,000 
20,000 
90,000 
83,000 
34,000 
35,000 
86,000 
87,000 
88,000 
49,900 


Inch. 
0. 
.00015 
.00030 
.00060 
.00100 
.00110 
.01060 
.01090 
.01160 
.01250 
.01360 


SucccflBlve 

elongation 

per  inch. 


Permanent 

net. 


Inch. 
0. 
.00015 
.00015 
.00030 
.OOCIO 
.00010 
.00950 
.00030 
.00070 
.00090 
.00110 


Inch. 
0. 
0. 


Successive 

permanent 

set. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  suvimary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  49, 900 

Elastic  limit  per  square  inch  of  original  section do...  33,000 

Elongation  per  Inch  after  rupture inch. .    . 0550 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00110 

Reduction  in  diameter  at  point  of  rupture do. . .      .  015 

Reduction  in  area  after  rupture,  per  cent  of  original  section 5. 7 

Position  of  rupture ".40  from  neck 

Character  of  broken  surface silky,  trace  of  granulation 

Elongation  of  inch  sections ".08»,  ".03 


No.  7263. 

Marks,  2?yi5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loaas  per 

square 

inch. 


I^ounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
75,900 


«.i^__-*«^_  Successive 


Inch. 
0. 
.00010 
.00035 
.00070 
.00115 
.00135 
.00750 
.00975 
.  OlOnO 
.01125 
.01225 


Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Inch. 

0. 

0. 


Inch. 

0. 
0. 


Initial  load. 


Inch. 
0. 
.00010 
.00025 

.00035  , ; 

,00045  , ! 

.00020  ' '  Elastic  limit. 

.00615  1 ' 

.00225  ! ' 

.00075  ' 

,0007ri  I 

.00100  

Tensile  strength. 


General  sximmary. 

Tensile  strength  per  square  inch  of  orisinal  section pounds. .  75, 900 

Ela-vtic  limit  por  wjuare  inch  of  original  section do...  33,000 

Elongation  per  inch  after  rupinre inch . .    . 2100 

Elongation  por  inch  under  }*train  «t  clastic  limit do...  .0013.> 

Rfdiu-ticm  in  diameter  at  point  of  rupture do...      .065 

Reduction  in  area  after  rupture,  jht  cent  of  orisrinal  section 23. 9 

Position  of  rupture 1"  from  neck 

Chnnicter  of  brolcen  Hurface granular,  silky  »iK>t  at  circumference 

Klougaticm  of  inch  !«e<ti(Mis ".28*,  ".19 
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No.  7264. 
Marks,  2?yi5 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied 

loads  per    ElonffaUon 

fiquare     '  per  Inch. 

inch. 


Pnundji. 

1,000 
5,000 
10.000 
20,000 
26.000 
27,000 
28.000 
29.000 
30.000 
31,000 
68,900 


Inch. 
0. 
.00010 
.00035 
.00060 
.00130 
.00195 
.00265 
.00395 
.00425 
.00530 


8ucce«iye 

elonsation 

perineh. 


Inch. 
0. 
.00010 
.00025 
.00045 
.00050 
.00065 
.00070 
.00130 
.00030 

.ooia*) 


Permanent 
set. 


Inch. 

0. 

0. 


Successive 

permanent 

set. 


Inch. 

0. 

0. 


Remarks. 


Initial  load 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensdle  strength  per  square  inch  of  original  section pounds. .  68, 900 

Ela.stic  limit  per  square  inch  of  original  section do. . .  26, 000 

Elongation  per  incn  after  rupture inch. .    .  2350 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00130 

Reduction  in  diameter  at  point  of  rupture do. . .      .  085 

Kidactlon  in  area  after  rupture,  per  cent  of  original  section 30.7 

Pusi tion  of  rupt ure ".6  from  neck 

Character  of  broken  surface dull  silky 

Elongation  of  inch  sections ".28*,  ".19 


No.  7271. 

Marks,  ?pyi6 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loaas  per 

square 

inch. 


fr/undM. 
1,000 
5,000 
10,000 
20,000 
31).  000 
:;4,000 

;i5.ooo 

36,000 
37.000 
38.000 
Slt.OOO 
74,400 


Elon^tion 
per  inch. 


Inch. 

0, 
.00010 
.00085 
.00065 
.00100 
.00125 
.00900 
.00990 
.01000 
.01100 
.01215 


Succewlve 

elongation 

per  inch. 


Inch. 

0. 

..00010 
.00025 
.00080 
.00035 
.00025 
.00775 
.00050 
.00060 
.00100 
.00115 


Permanent 
set. 


Successive 
permanent 


Remarks. 


Initial  load. 


Elastic  limit. 


I 


Tensile  strength. 


(ieneral  guinvuiri/. 

Tensile  strength  per  square  inch  of  original  section pounds. .  74, 40o 

ElaKtic  limit  per  square  inch  of  original  section do. . .  34,  OOU 

Elongation  per  incn  after  rupture Inch. .    .  1750 

Elongation  per  inch  under  strain  at  elastic  limit <1o. . .  .  00125 

Reduction  in  diameter  at  point  of  rupture * do. . .      .  0r)5 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Position  of  rupture ".S5  from  neck 

rjiaractef^f  t)roken  surface granular,  silky  spot  at  eircumferent'c 

Elongation  of  inch  sections ".16,  ".19* 
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No.  7249. 

Marks,  p?  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

Inch. 


Pounds. 
1,000 
5,000 
10,000 
20.000 
25,000 
28,000 
29,000 
90,000 
81,000 
82,000 
83.000 
34,000 
70.000 


Elongation 
per  inch. 


Inch. 

0. 
.00010 
.00030 
.00060 
.00075 
.00090 
.00095 
.00325 
.00500 
.00575 
.00650 
.00725 


Successive 

elongation 

perinch. 


xi^w^^r^^r^* '  Successive 
Permanent  pennanent 

■*^^-  set. 


Inch. 

0.  I 

.00010  ' 
.00020 
.00030 
.000:5 
.00015 
.00005  i 
.00230  I 
.00175  ; 
.00075 
.00075 
.00076 


Inch. 
0. 
0. 


Remarks. 


Inch. 

0. 

0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  70, 900 

Elastic  limit  per  square  inch  of  original  section do. . .  29, 000 

Elongation  per  Inch  after  rupture inch. .    .OCTtO 

Elongation  per  inch  under  strain  at  elastic  limit > do. . .  .  00096 

Reduction  in  diameter  at  point  of  rupture do. . .      .  020 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

Position  of  rupture ".90  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".06,  ".07* 

No.  7265. 

Marks,  2  vy  is 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
5,000 
10,000 
20.000 
29,000 
30,000 
81,000 
32,000 
83,000 
34,000 
69,500 


Elonsration 
per  inch. 


Inch. 

0. 
.00010 
.00035 

.00070 
.00100 
.00130 
.00850 
.00915 
.01000 
.01075 


Successive 

elongation 

perinch. 


Permanent 
set. 


Inch.      I 
0.  I 

.00010  I 
.00025 
.00085  ! 
.00030 
.00030 
.00720 
.00065 
.00085 
.00075 


Inch, 
0. 
0. 


Successive 
permanent 

set. 


I 


(      Inch. 
0. 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Gemral  mmmarif. 

Tensile  strength  per  square  Inch  of  original  section pounds. .  69, 500 

Elastic  limit  per  square  inch  of  original  section  do. . .  29,  ouo 

Elongation  per  Inch  after  rupture inch. .    .  1600 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .00100 

Reduction  in  diameter  at  point  of  rupture do. . .      .055 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Position  of  rupture *f.65  from  neck 

Character  of  broken  surface granular  60  per  cent,  dull  amorphous  40  per  cent 

Elongation  of  inch  sections 'Cl4,  *'.18* 
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No.  7272. 

Marks,  2  p  y  is. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


uSSi^^r  jElonmtion  S"^„^};^S  |  Permanent  >cce^^^^^ 


Remarks. 


Pound*. 
1,000 
5.000 
10,000 
20.000 
30,000 
35.000 
36,000 
37.000 
38.000 
39,000 
40,000 
75, 500 


Inch. 

0. 
.00010 
.00030 
.00060 
.00100 
.00120 
.00910 

.mooo 

.01010 
.01185 
.01240 


Inch. 
0. 


Inch. 
0. 


Initial  load. 


I. 


Inch. 
0. 

.00010 

.00020 

.00030     

. 00040 

.00020    !!!!!!!'.'.!!".  !!]!'.'.!!!!!!i  Elastic  limit. 

.00790  

.00090  I 

.00040  ' I 

.00095  , I 

.00105 


Tensile  strength. 


General  summary. 

Tensile  strength  per  .•square  inch  of  original  section pounds..  75,500 

Elastic  limit  per  square  inch  of  original  section do. . .  36, 000 

Elongation  per  inen  after  rupture Inch. .    .  1500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00120 

Reduction  In  diameter  at  point  of  rupture do. . .      .  046 

Redaction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rapture ".85  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ^ 'M6*,  ".14 

No.  7284. 

Mark.s^  pyi6 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loaosper 

square 

inch. 


I\mn(U. 
1,000 
6.000 
10,000 
20,000 
29,000 
90,000 
81,000 
82,000 
33,000 
34,000 
71,100 


Einniratinn  Successive 
per  men.      per  inch. 


Inch. 

0. 
.00010 
.00035 
.00066 
.00100 
.00160 
.00500 
.00600 
.00680 
.00750 


Inch. 

0. 
.00010 
.00025 
.00030 
.00085 
.00060 
.00350 
.00100 
.00080 
•  .00070 


Permanent 
set. 


Itich. 

0. 

0. 


Successive 

permanent 

set. 


Remarlts. 


Iivch. 

0. 

0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  71, 100 

Elastic  limit  per  square  inch  of  original  section do...  29,000 

Elonga tion  per  inch  af t  er  rapture inc h . .    .  0660 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00100 

Reduction  in  diameter  at  point  of  rupture do. . .      .015 

Reduction  in  area  after  rapture,  per  cent  of  original  section 5.7 

Position  of  rapture ".65  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ^06,  ".07* 
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No.  7227. 

Marks,  Iyis 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 
loaas  per    Elongation 
square        per  inch, 
inch. 


Pounds, 
1,000 
5.000 
10,000 
20,000 
28,000 
25,000 
26,000 
27,000 
28.000 
29,000 
80.000 
62,850 


Inch. 
0. 
.00010 
.00080 
.00070 
.00085 
.00100 
.00170 
.00250 
.00350 
.00465 
.00565 


Successive 

elongation 

per  Inch. 


Inch. 
0, 

.00010 
.00020 
.00040 
.00015 
.00015 
.00070 
.00080 
.00100 
.00115 
.00100 


Permanent 

8Ct. 


Inch, 
0. 
0. 


Successive 

permanent 

set. 


Remarks. 


Inch. 
0. 
0. 


Initial  lewd. 


Elastic  limit. 


Tensile  strength. 


_1 


General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds..  G2,850 

Elastic  limit  per  square  inch  of  original  section do. . .  25, 000 

,  Elongation  per  inch  after  rupture Inch . .    .  1400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00100 

Reduction  in  diameter  at  point  of  rupture do. . .      .  045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture 1".  from  neck 

Character  of  broken  surface granular,  silvery  luster,  silky  spot  at  circumference 

Elongation  of  inch  sections "'.14,  ".14* 

No.  7266. 

Marks,  I  f\  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied    , 

loaas  per    Elongation 

square        per  inch. 

Inch. 


Ihntndm. 
1.000 
5,000 
10,000 
20.000 
29,  (XX) 
30.000 
31,000 
3'J.OOO 

:«.()00 

34.000 
77.000 


Inch. 

0. 
.00015 
.00040 
,000«0 

.ooia5 


Successive  pp-manpnt  Successive 
elongation  ''er^nent  permanent, 
perlnch.  ^^'  set. 


Inch. 
0. 

.00015 
.00025 
.00040 
.000-25 


Remarks. 


Inch. 
0. 
0. 


Inch. 
0. 
0. 


Initial  load. 


Elastic  limit. 


.00135 

.ooo:» 

.00025 
.00020 
.00015 
.00550 

.(X)160 

\ 

.001 HO 

.  OO'J'J.'S 

. 00775 

■ 

► 

TensiU'  strt'tigth. 


(rnierftl  stun  mar  ij. 

Tensile  strength  per  square  inch  of  original  section pounds. .  77, 000 

Klasitic  limit  per  nouare  inch  of  original  section do. . .  29, 000 

KIoiiKfttion  per  incli  aflor  rupture inch . .    .  1850 

Klongrntion  per  int'h  under  strain  at  elastic  limit do. . .  .  00106 

Kc'du<'tion  in  dianu'ternt  TK)int  of  rupture do...      .055 

Ri'durtion  in  area  niwr  rnjiture,  p«*r  <'ont  of  original  section 20.5 

Pijsitiini  of  rupturo T'  from  nect 

(Miaractor  ( i  broken  siirfaco granular,  silky  .^pot  at  circumference 

Ki(mgatiou  of  inch  ^e^•lion8 ''.20*,  "',17 
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No.  7250. 

Marks,  pyis 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


I 

l^a  per  'Elongation ,  fjSifStioS  iPermanent 


I\}undf. 
1.000 
5,000 
10. 000 
20,000 
25.000 
26.000 
27,000 
28.000 
29,000 
30.000 
31.000 
32.000 
64.000 


Inch. 

0. 
.00015 
.00030 
.00065 
.00095 
.00100 
.00105 
.00810 
.00860 
.00935 
.01025 
.01140 


Itich. 

0. 
.00015 
.00016 
.00035 
.00030 

.oooa^j 

.00005 
.00705 
.00050 
.00075 
.00090 
.00115 


Inch. 

0. 

0. 


Succeasiye 

permanent 

set. 


Remarks. 


Inch. 

0. 

0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  ftummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  64, 000 

Elastic  limit  per  square  inch  of  original  section do. . .  27, 000 

EUmgation  per  inch  af tei"  rupture inch. .    .  2250 

JQongation  per  inch  under  strain  at  elastic  limit do. . .  .  00105 

Reduction  in  diameter  at  point  of  rupture do. . .      .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23. 9 

Fositioiii  of  rupture 1"  from  neck 

Character  of  broken  surface granular  80  per  cent,  silky  20  per  cent 

Elongation  of  inch  sections ".'20,  ".25» 


No.  7228. 

Marks,  I '^15 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

incli. 


Poun<1$. 
1,000 
5,000 
10.000 
20,000 
30,000 
81.000 
32,000 
33,000 
34.000 
35.000 
36,000 
69,700 


vi^n»<>*ir^>«i'  Successive  I  n^_--.„„^„.,  Successive  I 


Remarks. 


Inch. 

0. 

.00005 
.00015 
.00050 
.00085 
.00090 
.00680 
.00750 
.00815 
.00905 
.01000 


Inch. 

0. 
.00005 
.00010 
.00035 
.00085 
.00005 
.00590 
.00070 
.00065 
.00090 
.00095 


Inch. 

0. 

0. 

Inch.       1 

.0 

.0 



1 

:::::::::::::::::::::::: 

Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Textile  strength  per  square  Inch  of  orisinal  section pounds. .  69, 700 

EUtstlc  limit  i>er  square  inch  of  original  section do. ..  31, 000 

Elongation  per  inch  after  rupture inch . .    .  1000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00090 

Reduction  in  diameter  at  point  oi  rupture do. . .      .  OiVS 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13. 2 

PopI lion  of  rupture "  .35  from  neo k 

Character  of  oroken  surface grauulnr,  silky  spot  at  oircumferoTioe 

Elongation  of  inch  sections Ml*,  ".09 
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No.  7267. 

Marks,  I py  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loaas  per 

square 

inch. 


Potind*. 
1,000 
5,000 
10,000 
20.000 
80.000 
85,000 
86,000 
87.000 
88,000 
89,000 
40.000 
73.700 


Elongation 
per  inch. 


Inch. 

0. 
.00010 
.00025 
.00060 
.00100 
.00130 
.01060 
.01110 
.01175 
.01265 
.01850 


Succeasive 

elonKation 

per  inch. 


ixttwm»*i<>*i»  8uece«8ive 
Permanent!  permanent 

^^  set. 


Inch. 

0. 

.00010 
.00015 
.00085 
.00040 
.00030  { 
.00920  I 
.00060 
.00065 
.00090 
.00085 


Remarks. 


Inch, 

0. 

0. 


Inch. 

0. 

0. 


Initial  l(MUl. 


Elastic  limit. 


,'  Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  73, 700 

Elastic  limit  per  square  inch  of  original  section do. . .  85. 000 

Elongation  per  inch  after  rupture inch . .    .  1800 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00130 

Reduction  in  diameter  at  point  of  rupture do. . .      .  065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Position  of  rupture ".9  from  nock 

Character  of  broken  surface granular  80  per  cent,  silky  20  per  cent 

Elongation  of  inch  sections ".17,  ".19* 


No.  7229. 

Marks,  ITi5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


•Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80.000 
82,000 
88,000 
34,000 
85,000 
86.000 
37,000 
88,000 
72,500 


Elongation 
per  inch. 


Inch. 

0. 

.00015 
.00035 
.00070 
.00115 
.00125 
.00185 
.00A40 
.00910 
.01000 
.01095 
.01190 


Successive 

elongation 

perinch. 


Inch. 
0. 

.00015 
.00020 
.00035 
.00045 
.00010 
.00010 
.00705 
.00070 
.00090 
.00095 
.00095 


Permanent^,^««lr, 
^        ,  permanent 

'^'*  set. 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    72. 500 

Elastic  limit  per  square  inch  of  original  section do. . .    S3, 000 

Elongation  per  incji  after  rupture inch. .      . 2000 

Elongation  per  inch  under  ntrain  at  ciaixtic  limit do. . .    .00135 

Reduction  in  diameter  at  point  of  rupture do. . .       .  OW 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Position  of  rupture ".90  from  neck 

Character  of  broken  surface granular  85  percent,  silky  15  per  cent 

Elongation  of  inch  sectiouB ".17,".23» 
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No.  7261. 

Marks,  ITvo 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied 

loads  per 

iiquare 

inch. 


Pound*. 
1,000 
5,000 
10.000 
20,000 
25.000 
26,000 
27.000 
28,000 
29.000 
90,000 
81.000 
68,700 


Elongation' 
per  inch. 


Inch, 

0. 

.00010 
.00030 
.00070 
.00096 
.00105 
.00160 
.00875 
.00550 
.00645 
.00725 


Successive 

elongation 

per inch. 


Inch. 

0. 

.00010 
.00020 
.00(M0 
.00025 
.00010 
.00045 
.00225 
.00175 
.00095 
.00080 


Permanent 
set. 


Jnch. 
0. 

0. 


Successive 

permanent 

set. 


Remarks. 


Inch. 
0. 
0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  fttrength  per  square  inch  of  original  section pounds. .    68, 700 

Elastic  limit  per  square  inch  of  original  section do. . .    26, 000 

Elongation  per  incn  after  rupture inch . .      .  1860 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  00105 

Reduction  in  diameter  at  point  of  rupture do. . .       .046 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture "1.05  from  neck 

Character  of  broken  surface granular  86  per  cent,  silky  15  per  cent 

Elongation  of  inch  sections , ^ 'M3*,  'M4 


No.  7252. 

Marfan,  %Ti$ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
5.000 
10,000 
20.000 
25,000 
28.000 
29.000 
80.000 
31,000 
32,000 
83,000 
34.000 
36,000 
68.4.10 


Elongation 
perlnch. 


Inch. 

0. 

.00010 
.00026 
.00065 
.00090 
.00105 
.00110 
.00120 
.006W 
.00730 
.00810 
,00875 
.00960 


Successive 

elongation 

perlnch. 


Inch. 
0. 

.00010 
.00015 
.00040 
.00026 
.00015 
.00006 
.00010 
.00680 
.00080 
.00080 
.00065 
.00085 


Permanent 
set. 


Inch. 

0. 

0. 


Successive 

permanent 

set. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  orlsinal  section pounds. .  68, 450 

Ela.«(tic  limit  per  square  inch  of  original  section do. . .  30. 000 

Elongation  per  inch  after  rupture inch . .    .  0950 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00120 

rwitlon  of  rupture at  the  neck 

Cbancter  of  broken  surtace granular  85  per  cent,  silky  15  per  cent;  silky- 
section  has  blowhole  'MO  diameter 
Elongation  of  inch  sections ".09,  ".10 


126 


PIVOT   YOKES 15-POUNDER   GUN    MOUNTS. 


No.  7268. 

Marks,  PY15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


I 

^iKf      ^X^h^    elongation 
Tn"  h  perlnch. 


Pound*. 
1,000 
5,000 
10,000 
20,000 
24,000 
25.000 
26,000 
27.000 
28,000 
29,000 
66,900 


Inch, 

0. 
.00010 
.00085 
.00070 
.00095 
.00140 
.00200 
.00250 
.00325 
.00410 


Inch. 

0. 

.00010 
.00025 
.O0OS5 
.00025 
.00045 
.00060 
.00050 
.00075 
.00085 


**^'  set. 


Remarks. 


I 


Initial  load. 


Elastic  limit. 


Tensile  strenjfth. 


(ieneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  66, 90O 

Elastic  limit  per  square  inch  of  original  section do. . .  24,  OOO 

Elongation  per  Incn  after  rupture inch. .    .  150O 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00095 

Reduction  in  diameter  at  point  of  rupture do. . .      .  (M5 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".\  from  neck 

Character  of  broken  surface granular,  brilliant  facets 

Elongation  of  inch  sections ".13,  ".17* 


No.  7255. 

Marks,  p\m5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loans  per 

»iquRre 

inch. 


Punut!^. 
1.000 
5,000 
10,000 
20.000 
21.000 
22,000 
23.000 
24,000 
25,000 
62,400 


iri^n.»>fi»*«  Successive 


I 

Permanent' 
set.       1 


Inch. 
0. 

.00010 
.00030 
.00065 
.00100 
.00145 
.00215 

.oo;no 

.00440 


Inch. 

0. 
.00010 
.00020 
.00035 
.000:i5 
.00045 
.00070 
.00095 
.00130 


Inch. 
0. 
0. 


Successive 

permanent 

set. 


Inch. 
0. 
0. 


Remarks. 


Initial  load. 
Elastic  limit. 


Tensile  strength. 


(ii'iicral  )iuunnnrij. 

Tensile  strength  per  square  inch  of  original  section pounds. .  62. 40O 

Elastic  limit  per  square  inch  of  original  section do. . .  20,  OiX) 

Elongation  per  inch  after  rupture inch . .    .  1h.s  ) 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .0006 > 

Reduction  in  diameter  at  pK)int  of  nipturc do. ..      .Ofv> 

Reduction  in  area  alter  rupture,  per  cent  of  original  section 20.5 

Posit  ion  of  ruptu  re "8  from  neck 

Character  ot  broken  surface K:r>inular,  bnlhanl  laceis 

Elongation  of  Inch  sections ".  19*,  ".  Id 
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No.  7256 

Marks,  li?5 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


f 


Applied 
loans  per    Eloneation 

ftquAre     i  per  inch. 

inch.   ! 


Pound*. 
1,000 
5,000 
10,000 
20.000 
25,000 
26.000 
27,000 
28,000 
29.000 
30.000 
64.750 


Inch. 

0. 
.00010 
.00035 

.00060 
.00085 

.00125 
.00350 
.00525 
.00625 
.00700 


Ijjprlnch.  I       '*^- 


Inch. 
0. 

.00010 
.00025 
.00025 
.00025 
.00010 
.00225 
.00175 
.00100 
.00075 


Inch. 

0. 

0. 


Sacceflsive 

permanent 

set. 


Remarks. 


Inch. 

0. 

0. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  orlslnal  section pounds . .  64, 750 

EUstlc  limit  per  sqoare  inch  of  original  section do. . .  25, 000 

Elongation  per  inch  after  ruptnre inch . .    .  0800 

Elcmgation  per  inch  nnder  strain  at  elastic  limit do. . .  .  00065 

Reduction  in  diameter  at  point  of  rupture do. . .      .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

Position  of  rupture ".10  from  neclt 

Character  of  broken  8urfa(.*e granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".09*,  ".07 


No.  7276. 

Marks,  pyi5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loaosper 

9<)uare 

inch. 


IHiundM. 
1.000 
5.000 
10.000 
20,000 
29.000 
30.000 
31.000 
32,000 
33.000 
S4,000 
64.500 


Elongation 
per  inch. 


Inch. 
0. 

.00010 
.00085 
.00070 
.00100 
.00125 

.ooaoo 

.00710 
.00776 
.00890 


Successive 

elongation 

per  inch. 


Inch. 

0. 

.00010 
.00025 
.00086 
.00080 
.00025 
.00176 
.00410 
.00065 
.00115 


Permanent 
i$et. 


Inch. 

0. 

0. 


Successive 
permanent 

set. 


Inch. 
0. 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summarff. 

Tensile  strength  per  square  inch  of  origi  nal  sect  Ion pounds. .  64, 500 

Elastic  limit  per  square  Inch  of  original  section do. . .  29, 000 

Elongation  per  inch  after  rupture inch. .    . 0S50 

Elongation  per  incn  under  strain  at  elastic  limit do...  .00100 

Reduction  in  diameter  at  point  of  rupture do...      .035 

Reriuc'don  in  area  after  ruptnre.  per  cent  of  original  section 13.2 

Portion  of  rapture ".65  from  neck 

rharacter  of  broken  surface dull  silky,  oblique.    Con tAiiiM  a  Mind  spot 'MO  diameter 

Elongation  of  Inch  sections ".06,  ".11» 
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Marks,  p"\6 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


No.  7277. 


lo^ls^T  I  Elon«itIon  f 'J^^^jJ^^  PermaneDt 

square        i>errnch.  !  ^J^^Jf J^*^'"  I        set 
inch.  1  P^rincn.  i 


I 


Successive 
permanent 


Remarks. 


Poutulg. 
1,000 
6,000 
10,000 
20,000 
30,000 
83,000 
34,000 
35,000 
36,000 
37,000 
38,000 
76,  GOO 


Inch. 


C. 


.00010 
.00030 
.00055 
.00095 
.00115 
.00590 
.00685 
.00765 
.00840 
.00920 


Inch. 

I 

.00010 
.00020 
.00025 
.00040 
.00020 
.00475 
.00095 
.00080 
.00075 
.00OvS5 


Inch. 

Inch. 

0. 

0. 

0. 

0. 

Initial  load 


Ela.stio  limit. 


Tensile  strength. 


Qeneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  76, 600 

Elastic  limit  per  square  inch  of  original  section do. . .  33, 000 

Elongation  per  inch  after  rupture Inch..    . 2000 

Elongation  f>er  inch  under  strain  at  elastic  limit do...  .00115 

Reduction  in  diameter  at  p«»int  of  rupture do. . .      .  056 

Reduction  in  area  after  rupture,  percent  of  original  section 20.5 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".19,  ".21* 

No.  7278. 

Marks,  p  \m5 

Diameter,  ".505. 

Sectional  area^  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


l\)und». 
1,000 
5.000 
10.000 
20,000 
30  000 
31,000 
32,000 
33,000 
34,000 
35.000 
36,000 
76,600 


Elongation 
per  inch. 


Inch. 
0. 
.00010 
.00030 
.00060 
.00100 
.00110 
.00525 
.00650 
.00750 
.00805 
.00875 


Successive  1 1>«-~»«„^„*  Successive 
elongation  I  P<?f^a"ent  permanent 
per  inch.  |        ^^'  i>et. 


Remarks. 


Inch. 
0. 

.00010 
.00020 
.00030 
.00010 
.00010 
.00415 
.00125 
.00100 
.00055 
.00070 


Inch. 

0. 

0. 


Inch. 
0. 
0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds. .  76, 600 

Elastic  limit  per  square  Inch  of  original  section do. . .  31, 000 

Elongation  per  inch  after  rupture inch. .    .  1600 

Elc ligation  per  inch  under  stniin  at  elastic  limit do. . .  .00110 

Reduction  m  diameter  at  point  of  rupture do...      .045 

R.'duction  in  ar(.Mi  alter  rupture,  percent  of  original  section 16.9 

Position  of  rupture ''.7  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  luc h  sections ".  15,  'M7» 
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Marks,  m\s 
Diameter,  ".505. 


No.  7279. 


Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  I 

loiuis  per  Elon^tloft 

square  I  per  inch, 
inch. 


SncceaslYe 

elongation 

perlnch. 


JPounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
•11.000 
42,000 

4a,  too 

44.000 
45,OD0 
81.200 


Inch. 

0. 
.00010 
.00090 
.00060 
.00100 
.00140 
.00875 
.00950 
.01000 
.01060 
.01160 


Inch. 
0. 
.00010 
.00020 
.00090 
.00040 
.00040 
.00785 
.00075 
.00050 
.00050 
.00110 


i>oi.T*«<»ioTi«  Successive 
Permanent  permanent 

set. 


set. 


Inch. 

0. 

0. 


Inch. 

0. 

0, 


Remarks. 


Initial  load. 


£la3tic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  orlginal«ection , pounds..  81,200 

Elastic  limit  per  square  inch  of  original  section do ...  40, 000 

Elongation  per  incn  after  rupture inch..    .1000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00140 

Reduction  in  diameter  at  point  of  rupture do...      .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13. 2 

Pod tion  of  rupture ".65  from  neck 

Character  of  broken  surface silky  70  per  cent,  granular  30  per  cent 

Elongation  of  inch  sections ".12»,  ".08 


No.  7285. 

Marks,  pyi5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2  ". 


Applied 

loads  per 

square 

inch. 


Poundt. 
1,000 
5,000 
10,000 
20,000 
90,000 
31,000 
32,000 
83,000 
34,000 
85,000 
86,000 
70,100 


Elongation 
per  inch. 


Inch. 

0. 
.00010 
.00040 
.00065 
.00100 
.00110 
.00760 
.00875 
.00966 
.01050 
.01225 


Successive 

elongation 

perlnch. 


Inch. 
0. 

.00010 
.OOOSO 
.00025 
.00085 
.00010 
.00650 
.00115 
.00090 
.00085 
.00175 


Permanent 
set. 


Successive 
permanent 
set. 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds..  70,100 

Elastic  limit  per  square  inch  of  original  section do...  81,000 

Elongation  per  incn  after  rupture inch..    .1100 

Eloogation  per  inch  under  strain  at  elastic  limit do...  .00110 

Reduction  in  diameter  at  point  of  rupture do...     .045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16.9 

FoHitionof  rupture ".75  from  neck 

Character  of  broken  surface dull  silky  70  per  cent,  granular  30  per  cent 

Elongation  of  i'lch  sections ".12*  ".10 

H.  Doc.  508 9 
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No.  7286. 

Marks,  IV''i6 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied   ' 
loads  per 
square 
inch. 

Elongation 
per  inch. 

Suocessiye 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
29,000 
80,000 
31,000 
32,000 
83,000 
34,000 
66,260 

Inch, 
0, 

.00010 
.00030 
.00065 
.00100 
.00800 
.00890 
.00950 
.01025 
.01160 

Inch. 
0. 

.00010 
.00020 
.00065 
.00085 
.00700 
.00090 
.00060 
.00075 
.00125 

Inch. 

0, 

0. 

Inch, 

0. 

0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section .*. pounds..  66,2S0 

Elastic  limit  per  square  inch  of  original  section do. . .  29,  OCX) 

Elongation  per  incn  after  rupture inch..    .1100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00100 

Reduction  in  diameter  at  point  of  rupture do...     .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 18.2 

Position  of  rupture *'.65  from  neck 

Character  of  broken  sunboe granular,  silky  spot  at  circumference 

Elongation  of  Inch  sections '''.12*,*'.10 


No.  7287. 

Marks,  |'^'i6 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  Inch. 

SuccemdTe 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
81,000 
32,000 
83,000 
84,000 
35,000 
72,100 

Inch. 
0. 

.00010 
.00030 
.00060 
.00105 
.00665 
.00785 
.00820 
.00900 
.01000 

Inch. 
0. 

.00010 
.00020 
.00030 
.00045 
.00560 
.00070 
.00085 
.00080 
.00100 

Inch. 

0. 

0. 

Inch, 

0. 

0. 

Initial  load. 
Elastic  limit. 



Tensile  strength. 

, - 

• 

, 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  72,100 

Elastic  limit  per  square  inch  of  original  section do...  80,000 

Elongation  per  incn  after  rupture inch..    .1900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00105 

Reduction  in  diameter  at  point  of  rupture do. . .     .  066 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections *.20*,  ".IS 
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No.  7348. 

Marks,  pyi5 

Diameter,".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied    , 

kWfdaper  ,  Elongation 
■qnare     ,  per  Inch, 
inch. 


Foundt. 
1,000 
5,000 
10. 000 
20.000 
30,000 
84,000 
35,000 
36.000 
87,000 
38.000 
80.000 
78,600 


IndL 
0. 

.00010 
.00086 
.00060 
.00100 
.OOISO 
.00600 
.00900 
.01000 
.01100 
.01160 


Succeniye 

elongation 

perlnch. 


IndL 
0. 

.00010 
.00025 
.00025 
.00040 
.00080 
.00670 
.00100 
.00100 
.00100 
.00060 


Pennanenti  ^£2^JS 
-^f         permanent 

■®^  set. 


Indi. 

0. 

0. 


Inch. 

0. 

0. 


Remarkfl. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Oeneral  mmmary. 

Toudle  strength  per  sqaarc  inch  of  original  section pounds..  78,600 

EUifitic  limit  per  square  inch  of  origiuAi  section do. . .  34, 000 

Elongation  per  inch  after  rupture inch..    .2300 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00130 

Redaction  in  diameter  at  point  of  rupture do. . .      .075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture 1M5  from  neck 

Character  of  broken  surface granular  50  per  cent,  silky  60  per  cent 

Elongation  of  inch  sections ".25*,  ".21 


No.  7321. 

Marks,  pyi5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


1    Applied 
:  loaosper 
square 
inch. 

Elongation 
per  Inch. 

SucceBsiye 

elongation 

per  nch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Poundf. 
1,000 
5.000 
10,000 
20,000 
30,000 
31,000 
32,000 
33.000 
34.000 
35,000 
36,000 
37,000 

Inch. 

0. 
.00015 
.00085 

.00070 
.00115 
.00120 
.00180 
.00135 
.00270 
.00630 
.00700 
.00775 
.00665 

Inch. 
0. 

.00015 
.00020 
.00085 
.00045 
.00005 
.00010 
.00006 
.00135 
.00360 
.00070 
.00(^75 
.00090 

Indi, 

0. 

0. 

Indi. 

0. 

0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

• 

38.000 

70.400 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  70. 400 

Elastic  limit  per  square  inch  of  original  section do. ..  33, 000 

Elongation  per  incn  after  rupture inch..    . 0700 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  00135 

Reduction  in  diameter  at  point  of  rupture do. . .      .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

PositioD  of  rupture ".30  from  neck 

Character  of  broken  surface granular  70  per  cent,  silky  SO  per  cent 

Elongation  of  inch  sections ".U*. ''.03 
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No.  7300. 

Marks,  ^'^5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2".' 


Applied 

loads  per 

square 

inch. 


Poutids. 
1.000 
5,000 
10,000 
20,000 
30,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88,000 
89,000 
89,900 


Eloneation 
per  inch. 


Successive 

elongadon 

perlnch. 


Inch. 
0. 
.00010 
.00030 
.00065 
.00105 
.00115  i 
.00130 
.00185  I 
.00250  , 
.00380  ' 
.00475 
.00545 


Inch. 
0. 

.00010 
.00020 
.00085 
.00040 
.00010 
.00015 
.00055 
.00065 
.00130 
.00095 
.00070 


Permanent 
set. 


Inch. 
0. 
0. 


Successive 

permanent 

set. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strengrth. 


General  summan/. 

Tensile  strength  per  square  Inch  of  orisinal  section poundsi. .  «9, 900 

Elastic  limit  per  sqruare  inch  of  original  section do. . .  33, 000 

Elongation  per  Incn  after  rupture , incn . .    .  l;}50 

Elongation  per  Inch  under  strain  at  elastic  limit do. . .  .  00115 

Position  of  rupture at  the  neck 

(Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".18,  ".14 


Marks,  V?ir. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


No.  7301. 


Applied 

loads  per 

square 

inch. 

Elongation 
perlnch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Poundn. 
1,000 
5.000 
10,000 
20,000 
29,000 
30.000 

♦    31,000 
32,000 
33,000 
34,000 
35,000 
75,500 

Inch. 
0. 

.00015 
.00030 
.00070 
.00110 
.00115 
.00130 
.00155 
.00635 
.00700 
.00770 

Iwh. 

0. 

.00015 

.00015 

.00040 

.00040 

.00005 

.00015 

.00025 

.00480 

.00065 

.00070 

Inch. 

0. 

0. 

Inch, 
0. 
0. 

Initial  load. 

• 

Elastic  limit. 
Tensile  strength. 

. _^_» 

- 

' 

1 

General  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  75, 500 

Elastic  limit  per  square  inch  of  original  section do. . .  80, 000 

Elongation  per  incn  after  rupture inch. .    .  1260 

Elongation  per  inch  under  strain  at  elastic  limit do..,  .00115 

Reduction  in  diameter  at  point  of  rupture 045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".55  from  neck 

Character  of  broken  surface  granular,  silky  stK)t  at  circumference  containing  a  hole  ^.04  diameter 
Elongation  of  inch  sections 'M2,  ''.13* 
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!Marks,  PY15 

Diameter,  ".505. 

Sectional  area,  ,20  square  inch. 

Gauged  length,  2". 


Applied 
loads  per 

square 

inch. 


Poundg. 
1,000 
5.000 
10,000 
20.000 
30.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
84,-450 


P^*^^"^"-  I  perinch. 


Inch, 
0. 
.00010 

.oooao 

.00060 
.OOJOO 
.00185 
.00140 
.00210 
.00325 
.00575 
.00630 
.00700 


Inch. 
0. 
.00010 
.00020 
.00080 
.00040 
.00085 
.00005 
.00070 
.00115 
.00250 
.00055 
.00070 


Pennaneiit 
set. 


Inch. 

0. 

0. 


Successive 

permanent 

set. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  84,460 

Elastic  limit  per  square  inch  of  original  section do. . .  40, 000 

Elongation  per  Incn  after  rupture inch. .    .  0650 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00140 

Redaction  in  diameter  at  point  of  rupture do. . .      .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9.5 

Position  ol  rupture ".90  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference  containing  hole  ".09  diameter 

Elongation  of  inch  sections ".05,  ".06* 


No.  7349. 

Marks,  I  y\5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 
loaas  per 
flqua.re 
inch.  * 


Elongation 
perinch. 


pKmjuUi. 

l.OOO 
5,000 
10,000 
20,000 
24,000 
25,000 
26,000 
27,000 
2S,000 
29.000 
30,000 
31.000 
32,000 
71.400 


Inch. 
0. 
.00010 
.00080 
.00065 
.00090 
.00095 
.00120 
.00150 
.00200 
.00255 
.00355 
.00420 
.00490 


Successive  I  pp-m-npnt 
elongation  Permanent 

perinch.  ^^' 


Successive 

permanent 

set. 


Inch. 
0. 

.00010 
.00020 
.O00S5 
.00025 
.0000') 
.00025 
.00030 
.00050 
, 00055 
.00100 
.00065 
.00070 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  »nmmar(f. 

Tensile  strength  per  square  inch  of  original  section pounds. .  71 ,  400 

Elaatic  limit  per  square  inch  of  original  section do. . .  25,  ooo 

Elongation  per  inch  after  rupture Inch . .    .  1500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00095 

Redaction  in  diameter  at  point  of  rupture do. . .      .035 

Redaction  in  area  after  rupture,  per  cent  of  original  section 13. 2 

Position  of  rupture 1".  13  from  neck 

Character  of  broken  surface medium,  coarse,  granular;  dull  8ilky  spot  at  circumference 

Elongation  of  inch  sections ".17»,  ".13 
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No.  7350 

Marks,  lTif> 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

Hquare 

inch. 


Ihninds. 
1,000 
6,000 
10,000 
20,000 
28,000 
29,000 
30,000 
Hl.OOO 
82,000 
33.000 
70,900 


Elon^tion 
per  inch. 


Inch. 

0. 
.00010 
.00030 
.00060 
.00096 
.00120 
.00260 

.  oa^75 

.<X)446 

.oa^oo 


Successive 

elongation 

perlnch. 


Inch. 

0. 
.00010 
.00020 
.00030 

.oooa=> 

.00025 
.00130 
.00125 
.00070 
.00055 


Permanent 
«et. 


I?U'h. 

0. 
0. 


Sucoeesive 
permanent 

set. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


p:iastic  limit. 


Tensile  strength. 


(reneral  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds. .  70, 90O 

Elastic  limit  per  square  inch  of  original  section do...  28,00t> 

Elongation  per  incn  after  nipture inch. .    .  17.tO 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00095 

Reduction  in  diameter  at  point  of  rupture do. . .      . U\> 

Reduction  in  area  after  rupture,  per  cent  of  original  section '-.'O.  .*> 

Position  of  rupture ".90  from  neck 

Character  of  Dn)ken  surface medium,  fine,  granular;  dull  silky  spot  at  circumference 

Elongation  of  inch  sections ".20*,  ".13 

No.  7360. 

Marks,  ^\^,5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Apnlied 

loaas  per 

square 

inch. 


Pimnd«. 
1,000 
5,000 
10.000 
20.000 
30.000 
34.000 
li'i.OOO 
36.000 
37.000 
38,000 
:)9.000 
71^,800 


Successive 


Elongation  rion^ation 
perfnch.   ^j^i^^g" 


Inch. 
0. 
.00010 
.00030 
.OOWX) 
. 00105 
.001 2.1 
.  0(H;25 
.OOSIO 
.00900 
.00975 
.01035 


Inch. 
0. 
.00010 
.00020 
.  0(Ki30 
.00045 
.00020 
.  (K>500 
.00185 
.00090 
.00075 
.OOOtiO 


i>^...»,<.,^^i,t  Sucpe«wive 
Pcrmanenl  p^nnanent 

**^'  set. 


Inch. 
0. 
0. 


Inch. 
0. 
0. 


Remarks. 


Initial  load. 


EliLstic  limit. 


Tensile  strength. 


(ieneral  summary, 

Tenidle  strength  per  square  inch  of  original  section pounds..  73, son 

Elastic  limit  per  sciuare  inch  of  original  .section do. . .  34,  CM) 

Elongation  per  incn  after  rupture inch . .    .  09tTU 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  OOli'* 

Reduction  in  diameter  at  point  of  rupture do. . .      .  ai5 

Re<1uction  in  area  after  rupture,  per  cent  of  original  section 13. 2 

Position  of  rupture ".7  from  neck 

Character  of  orc»kcn  surface gramilar,  silky  spot  at  circumference 

Elongation  of  inch  sections ".06,  ".U* 


PIVOT   YOKES ^15-POUNDER   GUN   MOUNTS. 


135 


No.  7351. 

Marks,  p  y  is 
Diameter,  ".505. 
Sectional.area,  .20  square  inch. 
Gauged  length,  2". 


Applied    I 

loaas  per    Elongation 
Miiiarc     i  per  Inch, 
inch.       ' 


Pounds. 
1,000 
5.000 
10,000 
20.000 
30,000 
32,000 
33,000 
M.OOO 
35,000 
36.000 
37,000 
7^,000 


SnccesBlTe 

elongation 

perinch. 


Inch. 

0. 

.00010 
.00035 
.00065 
.00100 
.00120 
.00145 
.00960 
.01100 
.01175 
.01250 


Permanent  ^^- 
^^^'        '       set. 


Remarlu. 


Inch. 

0. 
.00010 
.00025 
.00030 
.00035 
.00020 
.00025 
.00805    I 
.00150 
.00075    j 
.00075    I 

A.i 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  73, 000 

Elastic  limit  per  square  inch  of  original  section do ...  32, 000 

Elongation  per  inch  after  rupture inch. .    .  2450* 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00120 

Reduction  in  diameter  at  point  of  rupture do ...      .  085 

Reduction  in  area  after  rupture,  per  cent  of  ori^nal  section 30. 7 

Position  of  rupture 1  ".2  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".25*.  ".24 


No.  7361. 

Marks,  pyi5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 
loa 


>pue<i    I 

OS  per  J  Elongation 

luare       perinch. 


square 
inch. 


Pound*. 
1,000 
5,000 
10,000 
20,000 
30.000 
36,000 
37,000 
88.000 
39,000 
40,000 
41,000 
76,900 


Inch. 
0. 
.00010 
.00035 
.00065 
.00100 
.00135 
.00900 
.00975 
.01060 
.01160 
.0124Q» 


Succewdve 

elongation 

perinch. 


Inch. 
0. 

.00010 
.00025 
.00030 
.00035 
.00035 
.00765 
.00075 
.00085 
.00090 
.00090 


I 


I  Successive 

man 

set. 


Perma^"^"Vpermanent 


Remarks. 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial  load. 


Elastic  limit. 


J  Tensile  strength. 


,        General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  76, 900 

Elastic  limit  per  square  inch  of  original  section do. . .  36. 000 

Elongation  per  incli  after  rupture inch. .    .  19r)0 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00135 

Reduction  In  diameter  at  point  of  rupture do...      .055 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Position  of  rupture ^ 1"  from  neck 

Character  of  broken  surface granular  60  per  cent,  silky  40  per  cent 

Elongation  of  inch  sections ".19,  ".20* 
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No.  7324. 


PY  92-16 


Marks,       i 

Diameter,  ".606. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

1 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
61,900 

Inch. 
0. 

.00015 
.00080 
.00065 
.00090 
.00100 
.00105 
.00225 
.00500 
.00600 
.00665 
.00740 

Inch. 
0. 

.00C15 
.00015 
.00035 
.00025 
.00010 
.00005 
.00120 
.00275 
.00100 
.00065 
.00075 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 

* 
Tensile  strength. 

............ 

1 

■■..*•.•••*• 

General  summarj/. 

Tensile  strength  per  square  inch  of  original  section pounds. .  61 ,  90O 

Elastic  limit  per  square  inch  of  original  section do. . .  28, 000 

Elongation  per  inch  after  rupture inch . .    .  0450 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00105 

Reduction  in  diameter  at  point  of  rupture do. . .      .  015 

Reduction  in  area  after  rupture,  per  cent  of  original  section 5. 7 

Position  of  rupture ".40  from  neck 

Character  of  broken  surface granular  85  per  cent,  silky  15  per  cent 

Elongation  of  inch  sections ».06*,".04 

No.  7326. 

Marks,  2^^^-'' 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Inch. 

0. 

0. 

Remarks. 

Pounds. 

1,000 

5,000 

10.000 

20,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

•    32.000 

83,000 

60,250 

Inch. 

0. 

.00015 
.00030 
.00070 
.00090 
.00095 
.00100 
.00115 
.00190 
.00380 
.00485 
.00575 
.00650 

Inch. 
0. 
.00015 
.00015 
.00040 
.00020 
.00005 
.00006 
.00015 
.00075 
.00190 
.00105 
.00090 
.00075 

Inch. 

0. 

0. 

Initial  load. 

Elastic  limit. 

• 

1 

i 

1 

..: i 

. 



1 

1 

Tensile  strength. 

1 

General  sumniary. 


Tensile  strength  per  square  inch  of  original  section pouniis. . 

Elastic  limit  per  square  inch  of  original  section do. . . 

Elongation  per  inch  after  rupture inch . . 

Elongation  per  inch  under  strain  at  elaf^tic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture ".50  from  neck 

Character  of  broken  surface granular  85  per  cent,  silky  15  per  cent 

Elongation  of  Inch  sections ".04»,  ".W 


60,250 

27,000 

.0400 

.00100 

.015 

5.7 


PIVOX  YOKES ^15-POUlTDEB   GUN  MOUNTS. 


137 


No.  7326. 

Marks,  r  ^  '*■'' 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied 

loftdeper 

square 

inch. 

Founds. 
1,000 
5,000 
10,000 
20,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30.000 
31,000 
32,000 
74,950 

Elongation 
per  Inch. 

Succendye 

eIon[  ution 

per  inch. 

Permanent 

set. 

SucceflBiye 

permanent 

set. 

Remarkg. 

Inch. 
0. 

.00010 
.00025 
.00060 
.00090 
.00095 
.00135 
.00176 
.00800 
.00410 
.00495 
.00565 

Inch. 
0. 

.00010 
.O0OU> 
.(NNKV> 
.00080 
.00005 
.00040 
.00040 
.00125 
.00110 
.00085 
.00070 

Inch. 
0. 
0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

- 

] 

'- 

General  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  74, 950 

Elastic  limit  per  square  inch  of  original  section do. . .  26, 000 

Elongation  per  inch  after  rupture Inch..    .0950 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00095 

Reduction  in  diameter  at  point  of  rupture do. . .      .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

Position  of  rupture ".46.f rom  neck 

Chamcter  of  broken  surface granular  85  per  cent,  silky  15  per  cent 

Elongation  of  inch  sections ".09,  ".10* 


No.  7327. 

Marks,  r^''-'' 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loadaper 

square 

mch. 


Poundg. 
1,000 
5.000 
10,000 
20,000 
25,000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
33.000 
75,400 


Elonsatf&n 
per  inch. 


Inch. 
0. 
.00010 
.00030 
.00060 
.00085 
.00095 
.00100 
.00175 
.00160 
.00530 
.00610 
.00735 


Successive 

elongation 

per  inch. 


Inch. 
0. 

.00010 
.00020 
.00030 
.00025 
.00010 

.oooa5 

.00075 
.00286 
.00070 
.00080 
.00125 


Permanent 
set. 


Inch. 

0. 

0. 


Successive 

permanent 

set. 


Remarks. 


Inch. 
0. 
0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  nummary.  » 

Tensile  strength  per  square  Inch  of  original  section pounds. .  75, 400 

Elsntic  limit  per  square  inch  of  original  section do. . .  28, 000 

Elongation  per  inch  after  rupture inch. .    .  1000 

Elongation  per  inch  under  strain  at  elastic  limit do. .  .  00100 

Reduction  in  diameter  at  point  of  rupture ! do. .      .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

Position  of  rupture 1".08  from  neck 

niamcter  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".10*,  ".10 
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No.  7257. 

Marks,  si  bis 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

■quare 

Inch. 

Elongation 
|permch4 

Successiye 

elongation 

per  inch. 

Permanent 
set 

Succearive 

permanent 

set. 

Remarks. 

Pottnds. 
1,000 
6,000 
10.000 
20,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
95,000 
72,800 

Inch, 
0. 

.00010 
.00025 
.00060 
.00105 

Inch. 
0. 

.00010 
.00015 
.00035 
.00045 

Inch, 

0. 

0. 

Inch, 
0. 
0. 

Initial  load. 
ElasUc  limit. 

• 

Tensile  strength. 

.oon5         .00010 

.00890 
.00940 
.00990 

.00050 
.00050 

.01075            .00085 

.01205 

.00130 

::::::::::::::::::::;::: 

1 

General  gummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  72,800 

Elastic  limit  per  square  inch  of  original  section do...  81,000 

Elongation  per  incn  after  rupture inch..    .1900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00115 

Bcduction  in  diameter  at  point  of  rupture do...     .055 

Seduction  in  area  after  rupture,  per  cent  of  original  section 20.5 

I^icition  of  rupture ^.95  from  neck 

Character  of  broken  surface granular  50  per  cent,  dnll  amorphous  50  per  cent 

Eloagation  of  inch  sections ".21*, ''.IT 


No.  7216. 

Marks,  ibi5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Graiiged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds, 
1.000 
5,000 
10,000 
20,000 
80,000 
81.000 
82,000 
88,000 
84,000 
85.000 
73,200 

Inch. 
0. 

.00010 
.00030 

.00060 
.00100 
.00515 
.00706 
.00765 
.00850 
.00950 

Inch, 
0. 

.00010 
.()0020 
.00030 
.00040 
.00615 
.00090 
.00060 
.00095 
.00090 

Inch, 

0. 

0. 

Inch, 

0. 

0. 

IniUal  load. 
Elastic  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  78,200 

Elastic  limit  per  square  inch  of  original  section do...  80,000 

Eloagation  per  incn  after  rupture inch..    .1700 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00100 

Reduction  in  diameter  at  poin t of  rupture do...     .045 

Reduction  in  area  after  rqpture,  per  cent  otonginal  section 16.9 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Hoogttlon  of  inch  sections ".is;  ".16 
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No.  7237. 

Marks,  ^i^l  15 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

Inch. 

Elongation 
per  inch. 

SuocesBive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Poundt. 
1,000 
6,000 
10,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
83,000 
68,500 

Inch. 
0. 
.00005 

.00020 

Inch. 
0. 
.00005 

.00015 

Inch. 

0. 
0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.00055            .00085 
.00085            .00080 
.00096    *        .00010 
.00130    •        .00035 
.00150    '        .00020 

. 00200         • ooa^o 

1 

1 

.00245 
.00320 
.00396 
.00466 

.00045 
.00075 
.00075 
.00070 

..•.•••••. ..I..*.. •■••■«. 

1 

1 

1 

1 

General  summary. 


68,500 

26.000 

.1550 

.00096 

.045 


Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  of  original  section do. . 

Elongation  per  inch  after  rupture inch. 

Elongation  perlnch  under  strain  at  elastic  limit do.. 

Reduction  in  diameter  at  point  of  rupture do . . 

Reduction  in  area  after  rupture,  per  centum  of  original  section 16. 9 

Position  of  rupture v , l^.OB  from  neck 

Character  of  broken  surface granular,  silvery  luster  80  per  cent,  silky  20  per  cent 

Elongation  of  inch  sections <16,^.16* 

No.  7216. 

Marks,  1^3^15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  .2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  mch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Poundt. 
1,000 
6,000 
10,000 
20,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
68,450 

Inch. 
0. 

.00010 
.00030 
.00060 
.00085 
.00400 
.00500 
.00695 
.00655 
.00760 

Inch. 
0. 

.00010 
.00020 
.00030 
.00025 
.00315 
.00100 
.00095 
.00060 
.00105 

Inch, 

0. 

0. 

iTUih. 

0. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  68,450 

Elastic  limit  per  square  inch  of  original  section do. ..  27, 000 

Elongation  per  inch  after  rupture inch..    .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00085 

Reduction  in  diameter  at  point  of  rupture do...      .055 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20.5 

Position  of  rupture 1*  from  neck 

Character  of  broken  surface granular  70  per  cent,  sil  ky  30  per  cent 

Elongation  of  inch  sections 'M9,''.23* 
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No.  7209. 

Marks,  ^b*id 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

EloDeation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

I'ounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
31.000 
32,000 

Inch. 
0. 

.00010 
.00030 
.00060 
.00100 
.00105 
.00915 
.00995 
.01100 
.01190 
.01300 

Inch. 

0. 

.00010 
.00020 
.00030 
.00040 
.00005 
.00810 
.00080 
.00105 
.00090 
.00110 

Inch. 

0. 

0. 

Inch. 
0. 
0. 

Initial  load. 
£la8tic  limit. 

. 

1            

33.000 



Si,  000 

85,000 

36.000 
70.300 





Tensile  strensrth. 

General  summary. 

Tensile  strength  per  square  inch  of  orisdnal  section pounds. .  70, 300 

Elastic  limit  per  square  inch  of  original  section do. . .  31. 000 

Elongation  per  inch  after  rupture inch. .    . '2160 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00105 

Reduction  in  diameter  at  point  of  rupture do. . .      .055 

Reduction  in  area  after  rupture,  per  cent  of  original  section '20. 5 

Position  of  rupture ".95  from  neclc 

Character  of  broken  surface granular,  silky  spot  at  circum ference 

Elongation  of  inch  sections ".23*,  ".20 


No.  7210. 


Marks,  i^b'is 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied    I  !  <?upp««wiYP  I 

loaSsper  '  Elonptlon  Succ^^^  e .  p^^^„^^^ 


Poundti. 

1,000 
5,000 
10,000 
20,000 
30.000 
32.000 
33.000 
34.000 
35,000 
36.000 
37,000. 
69.800* 


Inch. 

0, 
.00005 
.00025 
.00060 
.00100 
.00110 
.01015 
.01140 
.01200 
.01315 
.01525 


Inch. 
0. 

.oooa5 

.00020 
.00035 
.00040 
.00010 
.00905 
.00125 
.00060 
.00115 
.00210 


Inch. 

0. 

0. 


Successive 

permanent 

set. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  69, 800 

Elastic  limit  per  square  inch  of  original  section do...  32,000 

Elongation  per  inch  after  rupture inch. .    .  2a')0 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .00110 

Reduction  in  diameter  at  point  of  rupture do. . .      .055 

Reduction  in  area  after  rupture,  per  cent  of  original  .section 20. 5 

Poisition  of  rupture ".7  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections 'M9,  ".22* 

H.  Doc.  508 10 
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No.  7211. 

Marks,  IB^b 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  lengtn,  2". 


Applied 

loads  per 

square 

Inch. 

Elongation 
perinch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pound*. 

1,000 

5,000 

10,000 

20,000 

Inch, 
0. 
.00010 
.00030 
.00065 

r     .00105 

Inch. 
0. 

.00010 
.00020 
.00035 
.00040 
.00370 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

1 
Initial  load. 

Elastic  limit. 

• 

30. «»     i       .6647.5 

31,000 
82,000 
83,000 
84,000 
35,000 
70,450 

.00760 
.00825 
.00885 
.01000 
.01085 

.00275 

' 

.00075 
.00060 
.00115 
.00085 



Tensile  strength. 

1                '    ! 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  70, 450 

Elastic  limit  per  square  Inch  of  original  section do. . .  30. 000 

Elongation  per  inch  after  rupture Inch. .    .  1500 

Elongation  per  inch  under  strain  at  clastic  limit do. . .  .00105 

Reduction  In  diameter  at  point  of  rupture do. . .      .  015 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".95  from  nock 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".17*,  ".la 


No.  7238. 

Marks,  ^iB  16 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
perinch. 

Successive 

elongation 

perinch. 

Inch. 

0. 
.00015 
.00015 
.00040 
.00020 
.00010 
.000^5 
.00095 
.00075 
.00110 
.00130 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
20.000 
22,000 
23.000 
24.000 
25,000 
26,000 
27.000 
28,000 
66,850 

Inch. 
0. 

.00015 
.00030 
.00070 
.00090 
.00100 
.00195 
.00290 
.00365 
.00475 
.00605 

Inch. 

0- 
0. 

Inch. 

0. 

0. 

Initial  load. 

' 

Elastic  limit. 

■ 

m 

• 

Tensile  strength. 

' 

General  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  66, 850 

Eliislic  limit  per  square  inch  of  original  section do...  23,000 

Elongation  per  inch  after  rupture inch. .    .  1950 

Elongation  per  inch  under  ntrain  at  elastic  limit do...  .00100 

Reduction  in  diameter  at  point  of  rupture do. . .      .  055 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Position  of  rupture ".40  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  Inch  sections ".17,  ".22* 
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No.  7221. 

Marks,  this 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

1.000 

5,000 

10,000 

20,000 

Ijich. 
0. 

.00010 
.00030 
.00060 
.00100 
.00110 
.00115 
.00860 
.00925 
.01005 
.01095 
.01175 

Inch. 
0. 

.00010 
.00020 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 
Tensile  strength. 

.00030 
.00040 
.00010 
.00005 
.00735 
.00075 
.00080 
.00090 
.00080 

1         

ao.ooo 

32.000 
33,000 
34.000 
85,000 
36.000 
37.000 
38,000 

i 

''"' 

! 

73,950 



1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section (>ounds. .  73, 950 

Elastic  limit  per  square  inch  of  original  section do. ..  33, 000 

Elongation  per  inch  after  rupture Inch . .    .  1660 

Elongation  per  inch  nnder  strain  at  elastic  limit do. . .  .  00115 

Reduction  in  diameter  at  point  of  rupture^ do. . .      .  045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".70  from  neck 

Cjaracter  of  broken  surface granular  80  per  cent,  silky  20  per  cent 

E  -»ngation  of  inch  sections 'MH*,  'M5 


No.  7222. 

Marks,  i^B^is 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loacls  per 

square 

inch. 

1 

Elongation 
per  Inch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

• 
«  Remarks. 

Pmtnd$. 
1,000 
5.000 
10,000 
20.000 
25.000 
29.000 
30,000 
31,000 
32.000 
33.000 
31.000 
35,000 
36,000 

Inch. 

0. 
.00015 
.00035 
.00070 
.00100 
.00120 
.00126 
.00630 
.OOr^OO 
.00755 
.00^95 
.00865 
.00950 

Inch. 
0. 

.00015 
.00020 
.00035 
.00030 
.00020 
.00005 
.00605 
.00070 
.00055 
.00040 
,000^0 
.00085 

Inch. 
0. 
0. 

Inch. 
0. 
0. 


luitlHl  load. 
Elastic  limit. 

Tensile  strength. 

1 

,  1 

1 

1 

74,500 

1 

!          '            1 

General  snnunari/. 

Tensile  strength  per  square  Inch  of  original  section j>ounflH. .    7 1, 500 

Elastic  limit  per  square  inch  of  original  section do. . .    30, 000 

Elongation  per  inch  after  rupture inch. .      .  1400 

Elongation  per  inch  under  strain  at  ela.«tic  limit <!o. . ,    .00125 

Reduction  in  diameter  at  point  of  niptnre do. . .       .  045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  ot  rupture ".2S  from  ne<k 

«'hanu»tcr  of  broken  surface granular,  silkv  spot  nl  circumference 

Elongation  of  inch  sections '. ".  13,  ".  15* 


148 


INNER   BASES 15-POUNDER   GUN    MOUNTS. 


No.  7258. 


ASS 
2  I  B  15 


Marks, 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


ApplicHl 

loAas  por 

square 

inch. 


Pmiiul*. 
1.000 
5,000 
10,000 
20.000 
30,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
73.650 


KloiiRHtioii 
per  inch. 


Inch. 


0. 


,00010 
.00030 
.00060 
.00100 
.00115 
.010)0 
.01100 
.01155 
.01290 
. 01410 


Successive  'pp-m-npnt 
eUmgation  *  <?rm*nenl 

periuch.  |        ^^' 


Inch. 

0. 
.00010 
.00020 
.00030 
.00040 
.00015 
.00935 
.00050 
.00a55 
.00135 
.00120 


Inch. 

0. 

0. 


Succeswlve 

permanent 

set. 


Remarks. 


Inch. 

0. 

0. 


Initial  load. 


I 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  73,5i^ 

Elastic  limit  per  square  inch  of  original  section do. . .  84, 000 

Elongation  per  inch  after  rupture inch. .    .  2160 

Elongation  i>er  inch  under  stmin  at  elastic  limit do...  .00115 

Reduction  in  diameter  at  jxilnt  of  rupture do. . .      .  WVi 

Reduction  in  area  after  rupture,  per  cent  of  original  HtH.*tion 2;$.  9 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface granular  80  per  cent;  dull  amorphous  70  i>er  cent 

Elongation  of  Inch  .sections ".  22*,  ".  21 


No.  7223. 

Marks,  ^b  ^5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


^sper    Elongation  SJSimVP^"°*°^" 
wjuare     i  per  Inch,     ^^i^rinch    ,        **^- 
^inch.       I  1  P*^rmcn.   ] 


Pounds. 

1,000 

5,000 

10.000 

20,000 

23.000 

21,  ax) 

25,000 
2().00O 
27.000 
28,000 
29,000 
67.400 


Inch. 
0. 
. 00015 

.  ocH)?:) 

.0<K)9() 
. 00095 
.  OO-H-'H) 
.009*'^) 
.01020 
.01190 
.01'250 


Inch. 

0. 
.00015 
.00020 
.00040 
.00015 
.00005 
.00755 
.00110 
.00060 
.00170 
.00060 


Inch. 
0. 
0. 


Successive 

permanent 

set. 


Remarks. 


I 


Inch. 
0. 
0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


(ieueral  .^ummaru. 

Tensile  strength  per  square  inch  of  original  section pounds. .  67, 400 

Elantic  limit  per  square  inch  of  origiiuil  section do. . .  24, 000 

Elongation  per  inch  after  nipture inch..    .2100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00095 

Reduction  i n  diameter  at  poni t  of  rupture do. . .      . 075 

Reduction  In  area  after  rupture,  per  cent  of  original  section 27. 4 

I'wition  of  rupture ".85  from  neck 

Character  of  broken  surface silky,  trace  of  grAnulation 

Elongation  of  inch  sections ".Ik, ".'11* 
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No.  7259. 

Marks,  2 1  b  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

KloiUFation 
per  inch. 

Sacceasive 

elongation 

perinch. 

Permanent 
set. 

Sueceesive 

permanent 

set. 

Remarks. 

■    Poundg. 
1,000 
5.000 
10,000 
20.000 
80,000 
3S.O0O 

Inch. 
0. 

.00010 
.00090 
.00060 
.00105 

Itich. 
0. 

.00010 
.00020 
.00090 
.00(M5 
.00015 

Inch. 
0. 
0. 

Inch, 
0. 
0. 

Initial  load. 
Elastic  limit. 

.00120 

S4.000 
S5,000 

.OOSSO 

.00790 

.00960 
.01000 
.01090 
.01190 

.00100 
.00050 
.00090 
.00100 

Tenrile  sti^enKth. 

86,000 
37.000 
38.000 
74,800 

General  summary. 

Tenaile  §trengtli  per  square  inch  of  original  nection pounds. .  74, 800 

Elastic  limit  per  sauare  inch  of  original  section do. . .  33, 000 

Elongation  per  incn  after  rupture inch . .    .  1600 

Elongation  per  inch  under  strain  at  elastic  limit dq. . .  .  00120 

Reduction  In  diameter  at  point  of  rupture do. . .      .  045 

Kednction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture I'M  from  neck 

('haiacter  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".17*,  ".15 


No.  7239. 

Marks,  ^bis. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

(ranged  length,  2". 


Applied 
loads  per 

square 

inch. 


Pound*. 
1.000 
5,000 
10.000 
20,000 
30.000 
32.000 
33.000 
34,000 
35,000 
36.000 
37.000 
38,000 
39,000 
73,100 


Elon^tion 
per  inch. 


Inch. 

0. 

.00015 
.00030 
.00065 
.00110 
.00115 
.00120 
.00130 
.00975 
.01000 
.01050 
.01150 
.01250 


Successive 

elongation 

per  inch. 


Inch. 
0. 

.00015 
.00015 
.00085 
.00045 
.00005 
.00005 
.00010 
.0aS45 
.00025 
.00050 
.00100 
.00100 


Permanent 

set. 


Successive 
permanent 

9C  v« 


Inch. 


Inch. 


0. 
0. 

0. 
0. 

•"•"••*■••"* 

Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  73, 100 

Elastic  limit  per  square  inch  of  original  section do. . .  34, 000 

Elongation  per  inch  after  rupture inch . .    .  1700 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  OOIW 

Reduction  in  diameter  at  point  of  rupture do. . .      .  056 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Position  of  rupture ".HO  from  neck 

rhamrter  of  broken  surface granular  85  per  cent,  silky  15  per  cent 

Elongation  of  inch  sections 'M5.  ".19* 
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No.  7253. 

Marks,  iV}5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

looaflper 

Hquare 

inch. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

1 

pprmnnpnt  Successive 
1  erMneni  permanent 

^^'              set. 

Remarks. 

Pound*. 
1,000 
5.000 
10,000 
20,000 
30,000 
85,000 
36,000 
87.000 
38,000 
39,000 
40,000 
77,600 

Inch. 

0. 

.00010 
.00030 
.00060 
.00100 
.00120 
.00850 
.00900 
.00965 
.01050 
.01150 

Inch, 
0. 

.00010 
.00020 
.00030 
.00040 
.00020 
.00730 

.ooa'io 

.00065 
.00085 
.00100 

Inch.            Inch. 
0.                  0. 
0.                  0. 

1 
Initial  load. 

• 

Elastic  limit. 
Tensile  strength. 

1 



•*****•*••*• 

............1............ 

1 

General  mmmary. 

Tensile  strength  persqnarc  inch  of  original  section pounds..  77,600 

Elastic  limit  per  square  Inch  of  original  section do. . .  36, 000 

Elongation  per  inch  after  rupture inch . .    .  1250 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  OOl'JO 

Reduction  in  diameter  at  point  of  rupture » .do. . .      .  035 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13. 2 

Position  of  rupture ".46  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections 'MS*,  ".12 


No.  7254. 

Marks,  ^bi5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
perinch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
81,000 
82,000 
33,000 
34,000 
35,000 
71,:«0 

Inch. 
0. 

.00010 
.00035 
.00065 
,00105 
.00880 
.00925 
.00975 

.oiaw 

.01150 

Inch. 
0. 

.00010 
.00025 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.00030 

.00040 
.00775 
.00045 

.ooa50 

.00075 
.00100 

1 

General  mmmary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  71, 900 

Elastic  limit  per  square  inch  of  original  section do. . .  80, 000 

Elongation  per  Inch  after  rupture inch . .    .  2000 

Elongation  per  inch  under  strain  at  elastic  limiit do. . .  .  00105 

Reduction  in  diameter  at  point  of  rupture do. . .      .  065 

Reduction  in  area  after  rupture,  p>er  cent  of  original  section 23.9 

PrjsitioM  of  rupture 1".04  from  neck 

Character  of  broken  surface granular  60  per  cent,  silky  40  per  cent 

Elongation  of  inch  sections ".23*,  ".17 
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No.  7260. 

Marks,  ibis 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied    , 

loaofl  per    ElonMiion 

iqnare       per  inch. 

inch. 


I\iunda. 
1.000 
5,000 
10,000 
20,000 
28.000 
29.000 
80,000 
81,000 
32,000 
83.000 
70,500 


Inch. 

0. 
.00010 
.00085 
.00060 
.00105 
.00650 
.00750 
.00600 
.00865 
.00960 


Successive 

elongation 

per  Inch. 


Inch. 
0. 

.00010 
.00025 
.00025 
.00045 
.00545 
.00100 
.00050 
.00065 
.00096 


Permanent 
set. 


0. 
0. 


Successive 

permanent 

set. 


*Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary, 

TenMle  strenfTth  per  square  inch  of  original  section pounds..  70,500 

Elastic  limit  i>er  square  inch  of  original  section do 28, 000 

Eltuigation  per  inch  after  rupture inch. .    .  1250 

Elim^atioD  per  inch  under  strain  at  elastic  limit do 00105 

Reduction  in  diameter  at  point  of  rupture do 045 

Reduction  in  /•  rea  after  rupture,  per  cent  of  original  section 16. 9 

P<«ition  of  rupture 1".  from  neck 

Character  of  broken  surjace granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ''.12,''.13* 


No.  7261. 

Marks,  i  b  w 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per Inch. 

SuiMsessive 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarka 

Pound*. 
1,000 
5,000 
10,000 
20,000 
29,000 
30,000 
Sl.OUO 
82,000 
83,000 
84,000 
77,800 

Inch. 
0. 
.00010 
.00040 
.00065 
.00105 
.00125 
.00145 
.00525 
.00650 
.00750 

Inch. 
0. 

.00010 
.00080 
.00025 
.00040 
.00020 
.00020 
.00380 
.C0125 
.00100 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  77,800 

^astlc  limit  per  square  inch  of  original  section do 29,000 

gongation  per  inch  alter  rupture inch..    .1560 

|I(nigation  per  inch  under  strain  at  elastic  limit do 00105 

Reduction  in  diameter  at  point  of  rupture do 045 

RMuctionin  area  after  rupture,  per  cent  of  original  section 16.9 

™ilon  of  rupture 1. "05  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".15,  ".16* 
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No.  7280. 

Marks,  ^b^i6 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

Inch. 

Elongation 
perlnch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
82,000 
88,000 
34,000 
86,000 
86.000 
87,000 
74,100 

Inch. 
0. 

.00010 
.00036 
.00060 
.00100 
.00106 
.00750 
.00836 
.00900 
.01000 
.01100 

Inch. 
0. 

.00010 
.00026 
.00025 
.00040 
.00005 
.00646 
.00086 
.00066 
.00100 
.00100 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

...A.. .••••. 

v_ 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  74.100 

Elastic  limit  per  square  inch  of  original  section do...  32,000 

Elongation  per  incn  after  rupture inch. .    .  1600 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00106 

Reduction  in  diameter  at  point  of  rupture do. . .      .  045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".76  from  neck 

Character  of  broken  surface granular  80  per  cent,  silky  20  per  cent 

Elongation  of  inch  sections 'M8*,  ".14 


No.  7281. 

Marks,  ^b^is 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  lengtn,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80.000 
32,000 
33,000 
84,000 
86,000 
86,000 
87.000 
73,800 

Inch. 
0. 

.00010 
.00030 
.00060 
.00096 
.00106 
.00825 
.00850 
.00880 
.00945 
.01060 

Inch. 

0. 
.00010 
.00020 
.00030 
.00036 
.00010 
.007J0 
.00025 
.00030 
.00065 
.00116 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

Tenidle  strength. 



1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  78.800 

Elastic  limit  per  square  inch  of  original  section do. . .  82, 000 

Elongation  per  IncJi  after  rupture inch. .    .  1850 

Elongation  per  inch  under  htrain  at  elastic  limit do. . .  .  00106 

Reduction  in  diameter  at  point  of  rupture do. . .      .  055 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 6 

Position  of  rupture ".75  from  neck 

Chamcier  of  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inch  sections 'M6,  ".22* 
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No.  7282. 

Marks,  ibi5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 
lottosper 

square 

inch. 

Elongation 
per  Inch. 

Succe«ive 

elongation 

perlnch. 

Pennanent 
set. 

Successive 

pennanent 

set. 

Remarlu. 

Pounds, 
1,000 
5,000 
10.000 
20,000 
30,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
79,j«0 

Inch. 
0. 

.00010 
.00030 
.00060 
.00095 
.00140 
.00805 
.00900 
.00955 
.01060 
.01110 

Inch. 
0. 

.00010 
.00020 
.00030 
.00085 
.0UO15 
.00665 
.00095 
.00055 
.00095 
.00060 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
ElaMtic  limit. 

Tencdle  strength. 

....... ..... 

« 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  79,800 

Elsiitic  limit  per  square  inch  of  original  section do. . .  37, 000 

Elongation  per  incn  after  rupture inch . .    .  1800 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  00140 

Reduction  in  diameter  at  point  of  rupture ^ do...      .055 

Redaction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Pwition  of  rupture 1"  from  neck 

Character  ot  broken  surtace granular  60  per  cent,  silky  40  per  cent 

Elongation  of  inch  sections ''.20*,''.16 


No.  7299. 

Marks,  ^b^i5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Crauged  length,  2". 


Applied 

loaQM  per 

square 

inch. 


Pound*. 
1,000 
5.000 
10,000 
20,000 
25,000 
28,000 
29,000 

30,000 

81,000 
32.000 
33,000 
34,000 
35.000 
60.500 


Elongation 
perlnch. 


Successive 

elongation 

perlnch. 


Permanent 
set. 


Inch. 
0. 
.00010 
.00020 
.00065 
.00060 
.00095 
.00100 
.00105 
.00715 
.00760 
.00820 
.00910 
.01000 
.01100 


Inch. 

0. 
.00010 
.00010 
.00035 
.00025 
.00015 
.00005 
.00005 
.00610 
.00035 
.00070 
.00090 
.00090 
.00100 


Inch. 

0. 

0. 


Successive 

permanent 

set. 


Remarks. 


Inch.      I 

0.  I  Initial  load. 

0. 


Elastic  limit. 


Tensile  strength. 


General  summanj. 

Tensile  strength  per  square  inch  of  original  section pounds . .  69, 500 

Elastic  limit  per  square  inch  of  original  section do. . .  29, 000 

Elongation  per  incn  after  rupture inch . .    .  1450 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00100 

Reduction  in  diameter  at  point  of  rupture do . . .      .  aT5 

Reclnrilon  in  area  after  rupture,  per  cent  of  original  .section 20. 5 

Position  of  rupture 1 . "06  from  neck 

Character  of  broken  surface granular,  nilkv  nptit  at  circumference 

Elongation  of  inch  sections '. 'M4*,  ".15 
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No.  7308. 

Marks,  ^b*i5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied   I 

loaORper  !  Elongation 

square       per  inch. 

inch.      I 


PouruUf. 
1,000 
5,000 
10,000 
20,000 
80,000 
32.000 
33,000 
84,000 
85,000 
36.000 
37,000 
71,400 


Inch. 

0. 
.00015 
.00030 
.00065 
.00110 
.00120 
.00940 
.00960 
.01025 
.01100 
.01210 


Successive 
elongation  i 
per  inch.  I 


Permanent 
set. 


InctL 
0. 

.00015 
.00015 
.00035 
.00045 
.00010 
.00820 
.00020 
.00065 
.00075 
.00110 


Inch. 
0. 

0. 


Successive 

permanent 

set. 


Remarks. 


Inch. 
0. 
0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  71. 400 

Elastic  limit  per  sqiiare  inch  of  original  section do. . .  82. 000 

Elongation  per  incn  after  rupture inch. .    .  1500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00120 

Reduction  in  diameter  at  point  of  rupture do. . .      .  046 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface granular  80  per  cent,  dull  silky  20  per  cent 

Elongation  of  inch  sections ".14,  ".Id* 


No.  7309. 


A  100 


Marks,  f  b'S 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

™i^_^H««  Successive 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
40,000 
77,000 

Inch.      *       Inch. 

0.                  0. 
.00015    '        .00015 
.00035             .QG020 

Inch. 

0. 

0. 

Inch, 

0. 

0. 

Initial  load. 
Elastic  limit. 
Tensile  strength. 

.00070 
.00105 
.00125 
.00135 
.00815 

.00085 
.00035 
.00020 
.00010 
.00680 

.00675    1        .00060 
.00960            .00085 
.01030    '        .00070 
.01115    ;        .00085 

1 

1 

I 

General  mimmary. 

Tensile  strength  per  square  inch  of  original  section poundsT.    77,000 

Elastic  limit  per  square  inch  of  original  section do. ..    85, 000 

Elongation  per  inch  after  rupture inch . .      .  1500 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00135 

Reduction  in  diameter  at  point  of  rupture do. . .       .  045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".90  from  neck 

Character  of  broken  surface granular  80  per  cent;  dull  silky  20  per  cent 

Elongation  of  inch  secUons ''.16*,  "^.14 
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No.  7310. 

Marks,  ^i?5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


1 

Applied 

loaos  per    Elongation 
Eqoare       per  inch. 
Inch.      ; 

1 

Succeardve 

elongation 

per  inch. 

Permanent 
set. 

SuceeesiTe 

permanent 

set. 

Remarks. 

Pmtnds. 

1.000 

5.000 

10,000 

20.000 

Inch. 
0. 

.00015 
.00030 
.00000 
.00105 
.00110 
.00875 
.00900 
.00925 
.01000 
.01075 

Inch. 
0. 

.00015 
.00015 
.00080 
.00045 
.00005 
.00765 
.00025 
.00025 
.00075 
.00075 

Inch. 

0. 

0. 

IncfL 

0. 

0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

30,000 
32.000 

33,000 
84,000 
&5,000 
36,000 
87,000 
74,900 

1 

Oeneral  mmmary. 

Tlexuile  strength  per  sqnare  inch  of  original  section pounds. .  74, 900 

Elastic  limit  per  square  inch  of  origins  section do/. .  82. 000 

Elongation  per  inch  after  rupture in  eh . .    .  1 700 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00110 

Reduction  in  diameter  at  point  of  rupture do. . .     .  055 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Position  of  rupture ".58  from  neck 

Character  of  broken  surface granular  85  per  cent,  silky  15  per  cent 

Elongation  of  inch  sections ".15,  ".19* 


No.  7311. 

^larks,  IB  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

Inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
33,000 
34.000 
85,000 
86,000 
87,000 
38.000 
39,000 
76,560 


Elongation 
per  inch. 


Inch. 
0. 
.00015 
.00080 
,00065 
.00105 
.00120 
.00125 
.00770 
.00630 
.00900 
.01000 
.01090 


Successive 

elongation 

perinch. 


Inch. 

0. 

.00015 
.00015 
.00035 
.00040 
.00015 
.00005 
.00645 
.00060 
.00070 
.00100 
.00090 


Permanent  S^cces^ve 
rermaneni  pennanent 

■®^-  set. 


Inch. 
0. 
0. 


Inch. 
0. 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Teneile  strength  per  square  inch  of  original  section pounds..  76,530 

Elastic  limit  per  square  inch  of  original  section do...  34,000 

Elongation  per  inch  after  rupture inch. .    .  1750 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00125 

Reduction  in  diameter  at  point  of  rupture do. . .      .045 

Reduction  in  area  after  mpture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".92  from  neck 

Character  of  broken  surface granular  80  per  cent,  dull  silky  20  per  cent 

Elongation  of  inch  sections ".17,  ".18* 
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Marks,  tA'?5 

-■-V*  .  §§ 


No.  7312. 


Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per    Elongation 
square       per  mch. 
inch. 

Succemlve 

elongation 

perlnch. 

Permanent 
set. 

Siicceflsiye 

permanent 

eel. 

• 
Remarks. 

<    Poutuis. 

1,000 

5,000 

10,000 

Inch. 
0. 

.00016 
.00030 
.00065 
.00105 
.00120 
.00130 
.00900 
.00960 
.01000 
.01076 
.01170 

iTlCh. 

0. 

.00016 
.00015 
.00035 
.00040 
.00015 
.00010 
.00770 
.00050 
.00060 
.00075 
.00096 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 

20,000 

30,000 

34,000 

35,000 
36,000 
37,0-0 
38.000 
39,000 
40,000 
75,600 

Elastic  limit. 

•«••*••••••• 

..•••....*•• 

Tensile  strength. 

General  Huiumnry. 

Tensile  strength  per  square  inch  of  original  section pounds. .  75, 500 

Elastic  limit  per  square  inch  of  original  section do. . .  35,000 

Elongation  per  inch  after  rupture inch . .    .  1350 

Elongation  per  inch  under  strain  at  elastic  limit ^ do. . .  .  00130 

Reduction  in  diameter  at  point  of  rupture dii. . .      .  045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".60  from  neck 

Character  of  broken  surface granular  60  per  cent,  dull  silky  40  per  cent 

Elongation  of  inch  sections ".12,  ".15* 


No.  7313. 

Marks,  ^b'^6 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


I 


Applied 

loaos  per 

square 

inch. 


Pounds. 
1,000 
5.000 
10,000 
20,000 
25,000 
28,000 
29,000 
30.000 
31,000 
32,000 
33,000 
34.000 
62,850 


Elongation 
per  Inch. 


Successive 

elongation 

perlnch. 


Permanent 
set. 


Successive 

permanent 

set. 


Inch. 
0. 

.00016 
.00030 
.00070 
.00095 
.00110 
.00115 
.00590 
.00650 
.00750 
.00825 
.00900 


Inch. 
0. 

.00016 
.00015 
.00040 
.00025 
.00015 
.00005 
.00475 
.00060 
.00100 
.00075 
.00075 


Inch. 
0. 

0. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  62, 850 

Elastic  limit  per  square  inch  of  original  section do. . .  29. 000 

Elongation  per  inch  after  rupture inch . .    .  0550 

Elongation  per  inch  under  strain  at  elai^tic  limit do. . .  .  00115 

Reduction  in  diameter  at  point  of  rupture do...      .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

Position  of  rupture ".76  from  neck 

Character  of  broken  surface granular  85  per  cent,  silky  15  per  cent 

Elongation  of  inch  sections ".06.  ".06* 
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No.  7314. 


Marks,  ibio 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


1 

Applied 
'  loads  per 
square 
inch. 

i 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

1 
( 

1    Poundt. 
1,000 
5,000 
10,000 
20,000 
80.000 
33.000 
34,000 
35.000 
36,000 
37,000 

Inch. 

0. 

.00010 
.00025 
.00060 
.00105 
.00120 
.00125 
.00700 
.00760 
.00^0 
.00915 
.01000 

Inch. 
0. 

.00010 
.00015 
.00035 
.00045 
.00015 
.00006 
.00575 
.00060 
.00080 
.00075 
.00085 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

•**•         »            '                         _-- 

1 

38,000 

39.000 
79.050 

Tensile  strength. 

General  summary. 

Texuifle  strength  per  square  inch  of  original  section pounds. .  79, 060 

~ 'I  -         ^  0^ 

.2000 

.00125 

.065 


Elastic  limit  per  square  inch  of  original  section do 

Elongation  per  inch  after  rupture inch. . 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section .* 23. 9 

Pojiition  of  rupture ".70  from  neck 

Character  of  broken  surface granular  50  per  cent,  silky  50  per  cent 

Elongation  of  inch  sections ".17,  ".23* 


No.  7315. 

Marks,  ^i% 

Diameter,  ".505. 

Sectional  area,  .2*D  square  inch. 

Gauged  length,  2". 


.\pplied 
loads  per 

square 

inch. 

Elongation 
perinch. 

Succ^ive 

elonration 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
27,000 
2J«.O0O 
29.000 
30,000 
31.000 
32,000 
33.000 
34,000 
73.400 

Inch. 

0. 
.00010 
.00030 
.00070 
.00100 
.00110 
.00115 
.00130 
.00290 
.00525 
.00700 
.00755 
.00890 

Inch. 

0. 

.00010 
.00020 
.00040 
.00030 
.00010 

Inch. 

0. 

0. 

Inch. 
0. 
0. 

Initial  load. 

.00005 

Elastic  limit. 

.00015 
.00160 
.00235 
.00175 
.00055 
.00135 

at* 

1 

1 

Tensile  strength. 

1 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds. 

Eliysiic  limit  per  square  inch  of  original  section do. . 

Elon^Htion  per  Inch  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Reduction  in  diameter  at  point  of  rupture do. . 

Reduction  In  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture 1"  from  neck 

Cbaraeter  of  broken  surface granular  75  per  cent,  silky  25  per  cent 

Elongation  of  inch  sections ".19*,  ".17 


73,400 

28,000 

.1800 

.00115 

.055 

20.5 


158 


INNER   BASES — 15-POUNDER   GUN   MOUNTS. 


No.  7335. 

Marks,  tBi5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 
?2,950 

Inch. 
0. 

.00010 
.00025 
.00060 
.00080 
.00105 
.00110 
.00710 
.00760 
.00625 
.00920 
.01000 

Inch. 
0. 

.00010 
.00015 
.00035 
.00020 
.00025 
.00005 
.00600 
.00040 
.00075 
.00095 
.00080 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

IniUal  load. 
Elastic  limit. 
Tensile  strength. 

••••••••■••• 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  72.9.SO 

Elastic  limit  per  souare  inch  of  original  section do. . .  30. 000 

Elongation  per  incn  after  rupture Inch . .    .  2050 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00110    * 

Reduction  in  diameter  at  point  of  rupture do. . .      .  065 

Reduction  In  area  after  rupture,  per  cent  of  original  section 23. 9 

Position  of  rupture I^.IS  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections , ''.21, ''.20* 


No.  7342. 

Marks,  tsfs 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

• 

Remarks. 

Poundf. 
1,000 
5.000 
10,000 
20,000 
30,000 
83.000 
»,000 
35,000 
86.000 
37,000 
38,000 
80,100 

Inch. 

0. 

.00010 
.00040 
.00070 
.00105 
.00135 
.00700 
.00790 
.OOS60 
.00925 
.01025 

Inc/L 
0. 

.00010 
.00030 
.00030 

.ooo:vi 

.00030 

.00090 
.00070 
.00065 
.00100 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section pounds..  80,100 

Elastic  limit  per  square  inch  of  original  section do...  33.000 

Elongation  per  inch  after  rupture inch. .    .  20W 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00135 

Reduction  in  diameter  at  jjoint  of  rupture do. . .      .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23. 9 

Position  of  rupture 1".  1  from  neck 

Character  of  broken  Mirface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections •.20,  ".21* 
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No.  7343. 

Marks,  ^i?5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied 

loads  per 

square 

Inch. 


Pounds. 
1.000 
5,000 
10.000 
20,000 
30.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
90,600 


vi___-Hrtr»  Successive 
^^ch  elongation 
P«^»i»ch.     per  Inch. 


Inch. 

0. 
.00010 
.00035 
.00070 
.00100 
.00145 
.00740 
.00775 
.00835 
.00900 
.00950 


Inch. 

0. 
.00010 
.00025 
.00035 
.00030 
.00046 
.00595 
.00035 
.00060 
.00065 
.00050 


Permanent 

set. 


SuccesBlve 

permanent 

set. 


Inch. 

0. 

0. 


Inch. 
0. 
0.  * 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Teiuile  strength  per  square  inch  of  original  section pounds..  90,600 

E1i5t]c  limit  per  square  inch  of  original  section do. . .  40, 000 

Elongation  per  inch  after  rupture inch..    .1900 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00145 

Reduction  in  diameter  at  point  of  rupture do. . .      .055 

Reduction  in  area  after  rupture,  per  cent  of  original  bection 20. 5 

PoMtion  of  rupture ".95  from  neck 

ChAiacter  of  brokeu  surface granular  20  per  cent,  dull  silky  80  per  cent 

Elongation  of  inch  sections ".22*,  ".16 


No.  73M. 

Marks,  tB?5 

Diameter  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied    ' 
loads  per 
square     • 
inch. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Poundji. 

1,000 

n,000 

10,000 

20.000 

Inch. 
0. 
.00010 
.00040 
.00070 
.00100 
.00130 
.00800 
.00850 
.00910 
.00975 
.01050 

Inch. 
0. 
.00010 
.00030 
.00030 
.00030 
.00030 
.00670 
.00050 
.000(iO 
.00065 
,        .00075 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strensrth. 

- 

30,000 

,       35,U0O 

36.000 

■       37.000 

38,000 

'       39.000 

40,000 

1 

80.350 

1 

■| 

• 

General  summary, 

TeiMlle  strength  per  square  inch  of  original  section pounds. .    80, 350 

Kliujtlc  limit  per  square  inch  of  original  section do. . .    35, 000 

Elongation  per  inch  after  rupture Inch. .      .  1700 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .  00130 

Reduction  in  diameter  at  point  of  rupture do. . .       .055 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Po!«lUon  of  rupiu re ".60  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

EiongaUon  of  inch  sections ".20*,  ".14 
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No.  7345. 

Marks,  i^b"i5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Founds, 
1,000 
5.000 
10,000 
20,000 
80,000 
89.000 
40.000 
41,000 
42,000 
48.000 
44,000 
91.400 

Inch. 
0. 

.00010 
.00035 
.00070 
.00100 
.00150 
.00170 
.00200 
.00605 
.00695 
.00775 

Inch. 
0. 
.00010 
.00025 
.00035 
.00030 
.00050 
.00020 
.00030 
.00405 
.00090 
.00080 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

IniUal  load. 
Elastic  limit. 

Tensile  strength. 

'•     * 

1 
t 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  91, 400 

Elastic  limit  per  square  inch  of  original  section do. . .  89, 000 

Elongation  per  inch  after  rupture .* inch. .    .  1900 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00150 

Reduction  in  diameter  at  point  of  rupture do. . .      .  06.> 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23. 9 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  Bections • ".17,  ".21* 
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No.  7240. 

Marks,  ?ob is 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


.Applied 

]fMA»  per 

square 

inch. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 

1,000 

5.000 

10,000 

Inch. 

0. 
.00010 
.00025 

Inch. 
0. 
.00010 
.00015 
.00045 
.00005 
.00010 
.00025 
.00055 
.00060 
.00180 
.00125 
.00110 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

InlUal  load. 
Elastic  limit. 

Tensile  strength. 

20.000            .00070 
21.000             .00075 

22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
63,400 

.00065 
.00110 
.00165 
.00245 
.00375 
.00500 
.00610 

1 

General  summary. 

Tenfdle  strength  per  square  inch  of  original  section pounds. .  63, 40O 

Elastic  limit  per  square  inch  of  original  section do. . .  22, 000 

Elongation  per  Inch  after  rupture inch . .    .  2050 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00085 

Reduction  in  diameter  at  point  of  rupture do. . .      .065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 23. 9 

Position  of  rupture ".95  from  neck 

C'haracter  of  broken  surface dull  silky  80  per  cent,  granular  20  per  cent 

Elongation  of  inch  sections ''.21*,  ".20 


No.  7213. 

Marks,  o  b  is  • 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  Inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Inch. 

0. 

0. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
29,000 
80,000 
SI. 000 

Indi, 
0. 

.00010 
.00080 

Inch. 
0. 

.00010 
.00020 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strenirth. 

.00065 
.00100 
.00790 
.00665 
.OOSKO 
.01040 
.01160 

.0OOS5 
.00035 
.00690 
.00075 
.00065 
.00090 

32,000 

83.000 

34.000 

.00110 

1        46,300 

1 

Oeneral  summary. 

Tensi le  strength  per  square  inch  of  original  section pounds. .  46, 300 

Elastic  limit  per  square  inch  of  original  section do. ..  29, 000 

Elongation  per  incn  after  rupture inch . .    .  0500 

Elongation  per  Inch  under  strain  at  elastic  limit do. . .  .  OOIOO 

Reduction  in  diameter  aft  point  of  rupture do. . .      .005 

Reduction  in  area  after  rupture,  per  cent  of  original  section 1.8 

Position  of  rupture ".20  from  neck 

Character  of  broken  surface...  dull  gray  amorphous  in  part,  and  in  part  granular;  irregular  surface 
Elongation  of  inch  sections ".03,  ".07* 
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No.  7241. 

Marks,  20BI6 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


Poundii. 
1.000 
6,000 
10,000 
20,000 
25.000 
27,000 
28.000 
29.000 
80,000 
81.000 
32.000 
33,000 
84,000 
67,000 


^^^fSch"  'i^'^'^"  '''-Tr"' 

per  men.      ^^  ^^^^^  »*•  i. 


Inch. 
0. 

.00010 
.00080 
.00070 
.00090 
.00100 
.00106 
.00115 
.00195 
.002.')0 
.00340 
.00450 
.00660 


Inch. 

0. 
.00010 
.00020 
.00040 
.00020 
.00010 

.oooa*) 

.00010 
.00080 
.00055 
.00090 
.00110 
.00100 


Inch. 
0. 
0. 


Suecessive 

permanent' 

set. 


Inch. 

0. 

0. 


Remarkfl. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strenfrth  per  square  inch  of  original  section pounds..  67,000 

Klastic  limit  per  square  inch  of  original  section do. . .  29, 000 

Elongation  per  inch  after  rupture inch. .    .  1650 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00115 

Reduction  in  diameter  at  point  of  rupture do. . .      .  045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".60  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".18*.  ^.16 

No.  7214. 

Marks,  obi5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

.s<iuare 

inch. 


Elongation 


Succewive 
elongation 


p«rl„ch.    -Xch 


Permanent 
set. 


I\>un(h. 
1.000 
5,00U 
10,000 
20,000 
80,000 
81,000 
32,000 
33,000 
34.000 
35. 0(H) 
71,500 


Inch. 

0. 
.00010 
.00030 
.00060 
.00ia5 
.0a'>45 

.oa*Mo 

.00925 
.01015 
.01095 


Inch. 
0. 

.00010 
.00020 
.00030 
.00045 
.00440 
.00295 
.00085 
.00090 

.ooaso 


Inch. 
0. 
0. 


Successive 

permanent 

set. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


(ieneral  summary. 

Tensile  strength  per  square  Inch  Ox  original  section pounds..  71,500 

Elastic  limit  per  square  inch  of  original  se<"tion do. . .  30, 000 

Elongation  per  inch  after  rupture inch. .    .  'JOhO 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00105 

RiMiiiction  in  diameter  at  point  of  rupture do. . .      .065 

Re<luotion  in  area  after  rupture,  percent  of  original  Necll(»n 20.5 

Positiini  (A  ruptun^ ".9  from  neck 

OhararltT  of  Viroken  stirfa<'e granular  60  per  cent,  silky  40  per  cent 

Elongation  of  inch  jscotions ".18,  ".23* 
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No.  7217. 

Marks,  obis 

Diameter,  ".505. 

Sectional  area,  .20  s(|uare  inch. 

Gauged  length,  2". 


Applied 


Successive 


i\jJS\ir^,    n^.,.^*;^^  successive 

^'*„aEf      ';^>??Si\?    elongation 
square        |>er  inch.  ,    „«,*'«,„.», 


inch. 


1,000 
5,000 
10.000 
•JO.  000 
:iO,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36.000 
37.000 
74. -WO 


Inch. 

0. 
.00010 
.000*20 
.(10060 
.00100 
.OOlfti 
.00110 
.00800 
.00835 

.00955 
.01040 


per  inch. 


Inch. 

0. 
.00010 
. 00010 
.00040 
.00040 
.00005 
.00005 
.00690 
.00035 
.00030 
.00090 
.00085 


Permanent 
jiet. 


Inch. 
0. 

0. 


Siicres-ive 

permanent 

set. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Teiuslle  strength  per  tiquare  inch  of  original  section poimd.s. .  74, 400 

Elastic  limit  per  square  Inch  of  original  section do. . .  32,000 

Elongation  per  inch  after  nipture inch. .    .  1500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00110 

Rwluction  in  diameter  at  point  of  rupture do. . .      .  045 

Reduction  In  area  after  rupture,  per  cent  of  original  section 16. 9 

IN«ition  of  rupture ".48  from  neck 

Character  of  broken  surface granular  85  per  cent,  silky  15  per  cent 

Elongation  of  inch  sections ".17*,  M« 


No.  7218. 

Marks,  OB  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied    , 

loads  per  '  Elongation 
s<)uare       per  inch, 
inch. 


Ponntl*. 
1.000 
5.000 
10.000 
20,000 
25.000 
27.000 
28.000 
29,000 
30,000 
31.000 
32.000 
33.000 
34,000 
71,500 


Inch. 

0. 
.00015 
.00030 
.00065 
.00085 
.00095 
.00100 
.00515 
.00590 
.00660 
.00780 
.00875 
.00935 


Successive 

donation 

per  inch. 


Inch. 
0. 

.00015 
.00015 
.00035 
.00020 
.00010 
.00005 
.00415 
.00075 
.00070 
.00090 
.00125 
.00060 


Permanent 
set. 


Inch. 

0. 

0. 


Successive 

permanent! 

set. 


Remarks. 


I7ich. 

0.  '  Initial  ktad. 

0. 


Elastic  limit. 


Tensile  strength. 


General  mnnma'ry. 


Tensile  strength  per  square  inch  of  original  section pounds. . 

£la>itic  limit  per  square  inch  of  original  section do. . . 

Elongation  per  inch  after  rupture inch . . 

Elongation  per  inch  under  strain  at  elastic  Mmit do. . . 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 13. 2 

Position  of  rupture ".54  fr\)ra  neck 

Character  of  brr^kcn  surface granular  85  per  cent,  silky  15  per  cent 

Elongation  of  Inch  sections "12*,  ".10 


71.500 

as. 000 

.1100 

.00100 

.035 
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No.  7269. 


Marks,  2  o  b  is 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Ponnda. 
1,000 
5,000 
10.000 
20,000 
30,000 
31.000 
82,000 
83,000 
34.000 
35,000 
76,600 


Inch. 
0. 
.00010 
.00035 
.00075 
.00110 
.00130 
.00150 
.00750 
.00815 
.00900 


Inch. 

0. 
.00010 
.00025 
.00040 
.00035 
.00020 
.00020 
.00600 
.00065 
.00085 


T><...*«  «».:>»»  Successive 
Pcrmanenti  permanent 

®*^'-  set. 


Remarks. 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial  load. 


£la«tic  limit. 


Tensile  .strength. 


General  sumnutry. 

Tensile  strength  per  square  inch  of  original  section pounds. .  76, 500 

Elastic  limit  per  square  inch  of  original  section do. . .  30,  OOO 

Elongation  per  incn  after  rupture inch. .    .  1700 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00110 

Reduction  in  diameter  at  point  of  rupture do. . .      .  045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".93  f  n  ^m  nock 

Character  of  broken  surface granulnr,  silky  spot  at  circumference 

Elongation  of  Inch  sections ^.16, ".  18* 


No.  7219. 

Marks,  obis 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
25,000 
29,000 
30,000 
31.000 
32.000 
33,000 
34.000 
35.000 
73,450 


Elongation 
per  inch. 


Inch. 
0. 
.00015 
.00030 
.00060 
,00085 
.00100 

.ooiai 

.00160 
.00680 
.00740 
.00x00 
.00900 


Successive 

elongation 

per  inch. 


Inch. 
0. 

.00015 
.00015 
.00030 
.00025 
.00015 

.oooa5 

.00355 
.00220 
.00060 
.00060 
.00100 


Permanent 
set. 


Successive 

permanent 

set. 


Inch. 
0. 
0. 


Inch. 

0. 

0. 


Remarks. 


Inilinl  load. 


I 


Elastic  limit. 


Tensile  strength. 


Ceiteraf  summary.  , 

Tensile  strength  per  square  inch  of  original  section pounds..  73,450 

Elastic  limit  per  square  inch  of  original  section do...  30,000 

Elongation  per  inch  alter  rupture inch..    .1500 

'Elongation  per  inch  under  strain  at  elastic  limit do...  .00105 

Keduction  in  diameter  at  point  of  rupture do...      .045 

RtHl notion  in  area  after  rupture,  per  rent  of  original  .section 16.9 

Pcwiilon  of  rupture ".92  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".IS*,  ".14 
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No.  7220. 

Marks,  obis 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 
UmuIs  per 

square 

inch. 

Elongation 
perinch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Potindt. 

1.000 

5,000 

10.000 

Inch. 
0. 
.00010 
.00035 
.00070 
.00100 
.00110 
.00115 
.00650 
.00725 
.00775 
.00825 
.00900 

Inch. 
0. 

.00010 
.00025 
.00086 
.00030 
.00010 
.00006 
.00535 
.00075 
.00050 
.00060 
.00075 

Inch. 
0. 

0. 

Inch. 

0. 
0. 

Initial  load. 
Elastic  limit 
Tensile  strength. 

20,000 
25.000 

27,000 

1 

28.000 

:::::::::::i::::::::::: 

29.000 

1 

30.000 

! 

31,000 

32.000 

33,000 

72.000 



............ 

General  summary. 

Teiudle  strength  per  square  inch  of  original  section pounds. .  72,  oOO 

Elastic  limit  per  square  inch  of  original  section do...  28,000 

Elongation  per  Inch  after  rupture inch. .    .  1700 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00115 

Reduction  in  diameter  at  point  of  rupture do. . .      .  046 

Redaction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ". W)  from  nee k 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".17*,  ".17 


No.  7242. 

Marks,  0B15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
perinch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

PoundM. 
1.000 
5,000 
10,000 
20,000 
25.000 
28.000 
29,000 

Inch. 
0. 

.00010 
.00026 
.OUUtiO 
.00085 
.00095 
noiQQ 

Inch. 
0. 

.00010 
.00015 
.00035 
.00025 
.00010 
.00005 
.00575 
.00075 
.00075 
.00085 
.00090 

Inch. 
0. 
0. 

Inch. 
0. 
0. 

Initial  load. 
Elajstic  limit. 
Tensile  strength. 

30,000            .00675 
31.000            .flfr750 

32,000 
33,000 
34,000 
69.450 

.00825 
.00910 
.01000 

............. 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  69. 450 

Elastic  limit  per  square  inch  of  onglnal  section do. . .  29, 000 

Elongation  per  incn  after  rupture inch . .    .  13(X» 

Elongation  perinch  under  strain  at  elastic  limit do...  .00100 

Reduction  in  diameter  at  point  of  rupture do. . .      .  045 

Reduction  m  area  after  rupture,  per  cent  of  original  section 16.9 

Position  of  rupture 1".14  from  neck 

Character  of  broken  surface granular  60  per  cent,  silky  50  per  cent 

Elongation  ol  inch  sections ".13*.  ".13 
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No.  7243. 

Marks,  ob  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Eloneation 
per  Inch. 

Successive 

elongation 

per  inch. 

Pound*. 

Inch. 

Inch. 

1,000 

0. 

0. 

5,000 

.00010 

.00010 

10,000 

.00025 

.00015 

20,000 

.00060 

.00035 

25,000 

.00085 

.00025 

27.000 

.00095 

.00010 

28.000 

.00100 

.00005 

29,000 

.00110 

.00010 

i'-O.OOO 

.00235 

.00125 

31,000 

.00475 

.00240 

32,000 

.00570 

.00095 

83,000 

.OO&iO 

.00070 

&1.000 

.00715 

.00075 

77,500 

***'*"*"*■'" 

Permanent 

set. 


Successive 

permanent 

set. 


Remarks. 


I 


Inch. 
0. 
0. 


Inch. 
0. 
0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  77, 500 

Elastic  limit  per  square  inch  of  original  section do. ..  29, ODD 

Elongation  per  inch  after  rupture inch..    .1550 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00110 

Reduction  in  diameter  at  point  of  rupture do. . .      .  046 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture "66  from  neck 

Character  of  broken  surface granular,  silk v  spot  at  circumference 

Elongation  of  inch  sections ".16*,  ".15 


No.  7244. 

Marks,  o  b  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elonptlon  If^^S^Z 

n__--__„t  Successive 
^®™"^"^:  permanent 

^^^'               set. 

1 

Remarks. 

Poumln. 

1,000 

5.000 

10,000 

20,000 

30.000 

Inch. 
0. 
.00005 

.00015 

Inch. 

0. 
.00005 
.00010 

Inch. 
0. 
0. 

Inch. 
0. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.ooa55 

.  0(HVio 

.  00100             .  0004.1 

32,000 

.00106             .00005 

83,000    !        .00450            .00345 
84,000            .00(300            .00150 
35,000    1       .00(>50           .ooa% 

36.000            .00700 

.00050 

37, 000            .  00775 

.00075 

80.  (MX) 

i 

(General  gwnmanj. 

Tensile  strength  per  square  inch  of  original  section pounds..  80.600 

Elastic  limit  (terstiuare  inch  of  original  section do...  32,000 

Elongation  per  inch  after  rupture inch . .    .  1600 

Elongation  per  inch  under  strain  at  elastic  limit <lo. . .  . OOia^t 

Reduction  in  diameter  at  point  of  rupture do. . .      .  015 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".  <s  from  neck 

Character  of  broken  surface granular  85  per  cent,  silky  15  percent 

Elongation  of  inch  sections ".14,  ".IS* 
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No.  7245. 

Marks,  o  b  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 
loculs  per 

inch. 


Ptntmis. 
1,000 
5.000 
10,000 
20,000 
25.000 
28,000 
29.000 
30,000 
31.000 
32,000 
33.000 

a«,ooo 

71.400 


Elongation 
per  inch. 


Inch. 
0. 

.00010 
.00025 
.00055 
.00075 
.00090 
.00095 
.00600 
.00590 
.00660 
.00725 
.00810 


Succe»ive 

elongation 

per  inch. 


Inch. 

0. 

.00010 
.00015 
.00030 
.00020 
.00015 
.00005 
.00405 
.00090 
.00070 
.00065 
.00085 


pof^on^r^f^  Successive 
^""T^t"^"^  permanent ' 
^       ,        set.        I 


Remarks. 


Inch. 
0. 
0. 


Inch. 
0. 

0. 


I 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section poands. .  71, 400 

Ela;stic  limit  per  square  inch  of  original  section do. . .  29, 000 

Elongation  per  incn  after  ruptnre inch . .    .  0800 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00095 

Reduction  in  diameter  at  point  of  rupture do. . .      .025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

Position  of  rupture "54  from  neck 

Ohanwjter  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".07,  ".09* 


Marks,  2  o  b  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


No.  7270. 


Applied 

loads  per 

square 

inch. 


Pintndi. 
1.000 
5,000 
10,000 
20.000 
30.000 
82.000 
33.000 
»l,000 
35.000 
36.000 
37.000 
72,000 


Elongation 
per  inch. 


Successive 

elongation 

per  inch. 


Inch. 
0. 

.00010 
.00035 
.00065 
.00105 
.00110 
.00130 
.00150 
.01040 
.01145 
.01200 


Inch. 

!oooitJ 

.00025 
.00030 
.00040 

.oooa5 

.00020 
.00020 
.00890 

.ooia5 

.00055 


Permanent 

set. 


Successive 

permanent 

set. 


I 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  .««trength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  72. 000 

Ela*iic  limit  per  square  inch  of  original  section do. . .  32, 000 

Elongation  per  inch  after  rupture inch . .    .  1850 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00110 

Reduction  in  diameter  at  point  of  rupture do. . .      .  0*V> 

Reduction  in  auea  after  rupture,  per  cent  of  original  section 23. 9 

Pwiiion  of  rupture ".75  from  neck 

Character  of  broken  surface granular  60  per  cent,  silky  40  per  cent 

Elongation  of  inch  sections >. ".20*,  ",17 
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No.  7247. 

Marks,  o  b  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loaQH  per 

square 

Inch. 


Pounds. 
1,000 
5,000 
10,000 
20.000 
30.000 
33.000 
34,000 
3.%  000 
36,000 
37,000 
38.000 
39,000 
78,600 


Elongation  S"^^^f^j|]!;®  i  Permanent 
perfnch.    ^^^Xch"         «et. 


J/wrA. 

0. 

.00015 
.00030 
.00065 
.00105 
.00115 
.00120 
.OO60O 
.00700 
.00775 
.00850 
.00925 


Ijich. 

0. 
.00015 
.00015 
.00035 
.00040 
.00010 

.oooa5 

.00530 
.00050 
.00075 
.00075 
.00075 


Inch. 

0. 
0. 


Successive 

permanent 

set. 


Inch. 

0. 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summarij. 

Tensile  strength  per  square  inch  of  original  section pounds..  78,600 

Elastic  limit  per  square  inch  of  original  section do. . .  34. 000 

Elongation  per  inch  after  rupture : inch. .    .  1400 

Elongation  per  inch  under  strain  at  elastic  limit do. . ,  .  00120 

Reduction  In  diameter  at  point  of  rupture do. . .      .  055 

Reduction  in  area  after  rupture,  per  cent  of  original  ^e^;tion 20. 5 

Position  of  rupture ".80  from  neck 

Character  of  broken  surface silky  60  per  cent,  granular  40  per  cent 

Elongation  of  inch  sections 'Ml,  ''.IT* 


No.  7248. 

Marks,  obi5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

8<iuare 

inch. 


Poundt. 
1,000 
5,000 
10,000 
20,000 
25,000 
28,000 
29,000 
30,000 
31,000 
32, 000 
33.000 
34,000 
73,400 


ElongaUon  |,»o^™  !••«"»-«"' 
per  Inch.  '^"'" 


per  Inch. 


Inch. 
0. 

.00010 
.00030 
.00070 
.00090 
.00105 
.00110 
.00555 
.00620 
.00700 
.00770 
.00845 


Inch. 
0. 
.00010 
.00020 
.00040 
.00020 
.00015 
.00005 
.00445 
.00065 
.00080 
.00070 
.00075 


Successive 

permanent 

set. 


Inch. 

0. 

0. 


Inch. 
0. 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  73, 400 

Elastic  limit  per  square  inch  of  original  section do. . .  29, 000 

Elongation  per  inch  after  rupture inch..    .1400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00110 

Reduction  in  diameter  at  point  of  rupture do. . .      .  045 

Reduction  in  area  after  rupture,  per  cent  of  original  section , 16. 9 

Position  of  rupture ".55  from  neck 

Character  of  broken  surface granular  85  per  cent,  silky  15  per  cent 

Elongation  of  li!ch  sections ''.IS*, ''.IS 
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No.  7275. 

Marks,  o  b  15 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied    , 

loads  per  lEloneation 
iiquare        per  inch, 
inch. 


1,000 
5,000 
10.000 
20,000 
SO.  000 
31,000 
32.000 
33,000 
34.000 
3o,000 
36,000 
72,000 


Inch. 

0. 
.00010 
.00030 
.00060 
.00105 
.00115 
.00150 
.00815 
.00855 
.00930 
,01025 


Sncceasive 

elongation 

per  Inch. 


Inch. 

0. 
.00010 
.00020 
.00090 
.00045 
.00010 
.00035 
.00665 
.00040 
.00075 
.00095 


Permanent 

set. 


Inch. 
0. 
0. 


Successive , 

I)ermanent 

set.       I 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Klastic  limit. 


Tensile  strength. 


General  mmmartf. 

Tensile  strength  per  sqoare  inch  of  original  section pounds. .  72, 600 

Elaj^c  limit  per  square  inch  of  original  section , do. . .  81, 000 

Elongation  per  inch  after  rupture inch. .    .  1400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00115 

Bedncdon  in  diameter  at  point  of  rupture do. . .      .045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Poisitlon  of  rupture ".7  from  neck 

Character  of  broken  surface granular  60  per  cent,  silky  40  per  cent 

Elongation  of  inch  sections ".13,  'M5* 


No.  7288. 

Marks,  obi5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


i  \^ \  ; 

U^^^T  lraon«tion|S«cc^ve  Permanent  Sue^^i!,«ii 
sguaS.     I  perfnch.    ^^^Xch"         ^t.       ^^^^^'l 


Pounds. 
1.000 
5,000 
10,000 
20.000 
30,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41.000 
42.000 
85,100 


Inch. 
0. 

.00010 
.00035 
.00060 
.00100 
.00120 
.00130 
.00710 
.00750 
.00H45 
.00895 
.00975 


Inch. 

0. 

.00010 
.00025 
.00025 
.00040 
.00020 
.00010 
.00580 
.00(MO 
.00095 
.00050 
.00080 


Remarks. 


Inch. 

0. 

0. 


Inch. 
0. 
0. 


Initial  load. 


Ela.'Jtlc  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  85. 100 

Elastic  limit  per  square  inch  of  original  section do. . .  37, 000 

Elongation  per  inch  after  rupture Inch . .    .  1500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00130 

Redaction  in  diameter  at  point  of  rupture ..io...      .045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".6  from  neck 

Character  of  broken  surface granular  70  per  cent,  silky  30  per  cent 

Elongation  of  inch  sections 'M6*,  ".14 
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No.  7289. 

Marks,  gB\5 

Diameter,  ".505. 

Sectional  area,  .20  sq\iare  inch. 

Gauged  length,  2". 


l^§"per  I  Elongation;  tln^^^iZ  1 1'ermanent  ^S^^'^^, 


Pounds. 
1,000 
5.000 
10,000 
20.000 
80,000 
38,000 
39.000 
40.000 
41,000 
42,000 
43,000 
83,900 


Inch. 

0. 
.00005 
.00025 
.00055 
.00095 
.00120 
.00730 
.00850 
.00900 
.01000 
.  01075 


Inch. 

0. 
.  000(1.') 
.00021) 
.00030 
.00040 
.00025 
.00610 
.00120 
.00050 
.00100 
.  00075 


Im'fi. 


0. 
0. 


Inch. 


Remarks. 


0. 
0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  tmmmari/. 

Tensile  .strength  per  square  inch  of  original  section  ..» pounds..  83.900 

Ela.«Jtlc  limit  per  .H<fuare  inch  of  original  section do. . .  38. 000 

Elongation  per  inch  after  rupture inch . .    .  1650 

Elongation  per  inch  under  strain  at  elastic  Jimit do. . .  .  00120 

Reduction  in  diameter  at  point  of  rupture do. . .      .  055 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Position  of  rupture ".75  from  neck 

Character  of  broken  f*urface granular  70  per  cent,  silky  80  per  cent 

Elongation  of  inch  section.** 'M5,  ".IS* 


No.  7290. 

Marks,  OB  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Succeaiive 


Successive 


\tX%\    Elongation  e^SaTlm^  I  ^^'^«»'^"^"^S^^^^ 
square        per  inch.      ii^"l„"h    1        ^'^-        |P*^»^"^^nLni 
inch.      I 


per  inch,  i 


set. 


Remarks. 


Poundfi. 
I.IXX) 
5.000 
10, 0(K) 
20.  (X>0 
30.  (HH) 
»>.  000 
37.000 
38. 000 
39,  tKH) 
40,000 
41,000 
81,500 


Inch. 
0. 
.(XWIO 

.  IH.K):50 

.(K)IOO 
.  UH20 
.0*1710 
.  (KWK) 

.ourjo 


Inch. 

0. 
.00010 
.OOtVJO 

.  ootm 

.0(K)10 
.  CXX)20 
.  IX).')<H) 

. UOOOU 
.  (KXWo 
.00095 


Inch. 
0. 
0. 


Inch. 
0. 
0. 


luilittl  load. 


Elastic  limit. 


Ten.sile  strength. 


General  summary. 


Teu'sile  strength,  per  square  inch  of  original  section pounds. .  .si .  500 

Elastic  limit,  jut  square  inch  of  original  section do. . .  3«>, 000 

Elongation  jkt  inch  after  rupture inch. .     .  l-SV) 

Elongation  per  inch  under  .strain  at  elastic  limit do...  .00120 

Reduction  in  diameter  at  point  of  ruj)t ure do. . .      .  045 

Reduction  in  area  after  rupture,  percent  of  original  section 16.9 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface granular  70  per  cent,  silky  30  per  cent 

Elongation  of  inch  sections ".  17»  ".  U 
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No.  7307. 

Marks,  o  b  15 

Diameter,  ".505. 

Sf»ctional  area,  .20  square  inch. 

Gauged  length,  2". 


ApDlied 
liMias  per 

inch. 


'  i 

I  FinneaOnn  Successive  p,.rniiinpiit  Succeanivc 

I  I  I 


RemarkH. 


1,000 
5.000 
10,000 
•JO,  000 
30,000 
35,000 

:%.aio 
37,000 

iW.OOO 
39,000 
10.000 
41,000 
79.000 


Inch. 

0. 
.00015 
.00025 
.00065 
.00ia5 
.00125 
.00130 
.  00^^15 
.00^*0 

.ooa50 

.01040 
.011^5 


Inch. 

0. 
.00015 
.00010 
.0CO40 
.00010 
.00020 
.00005 
.OWtf") 
.000f>r> 
.00070 
.00090 
.000S5 


Inch. 
0. 
0. 


Inch. 
0. 
0. 


Initial  load. 


KlaMic  limit. 


Tensile  strength. 


General  sumnum/. 


Tensile  strength  per  square  inch  of  original  section pounds. . 

Elastic  limit  per  square  inch  of  original  section do. . . 

Elongation  i>er  Inch  after  rupture Inch . . 

K'ongation  per  inch  under  .strain  of  ela«ti«  limit do. . . 

Rtsluotion  in  diameter  at  point  of  rupture do... 

Ki'duction  in  area  after  rupture,  per  centum  of  original  section 16. 9 

Pojiiiion  of  rupture ''.65  from  neck 

« 'haracter  of  broken  surface granular  80  per  cent,  dull  silky  2 J  per  c«  nt 

JLlongation  of  inch  sections 'M5*,  'M3 


79,000 

36,000 

.1400 

.00130 

.045 


No.  7332. 


Marks,  obi5 

Diameter,  ".505. 

S<H*tional  area,  .20  scjuare  inch. 

Gauged  length,  2". 


Applied 

Uhius  pv-i 

Hiuare 

inch. 


I'oHH'!". 

1.<XI0 
5.000 
10,  000 
20  (KJO 
30.0<»0 
31 .  000 
M.  <XH) 
:W,  ()«KI 
iM.UOO 
:vv(JOO 
:/..OiX) 
:>7.000 
N'J.  :t'iO 


Succewive 


Successive 


Klougation  l^i^^^^^um  I^ermaiieiii  p^.^manent 
per  inch.  ,        ^*^^'       j        set. 


per  inch. 


hwh. 

0. 
.00010 
.00025 
.  000t)5 
.00105 
.00110 
.00115 
.OCrAW 
.OOJOO 
.  0a525 
.006CK) 
.00660 


Inch. 

0. 
.00010 
.00015 
.00040 
.00010 
.00005 
.OOOO.'i 
.00085 
.00200 
.00125 
.00075 
.00060 


Inch. 


Inch. 


0.               1       0. 
0.              1      0. 



1 

1 

I"* *" 

1 

............I. ........... 

1 

...... ......I...... ...... 

1 

1 
1 

1 

1 

1 
Remarks. 

Iniiial  load. 

Klastic 

limit 

'IV 11  sill 

strength. 

General  suminay^y. 

Tensile  strength  per  square  inch  of  original  .«H'cli<m pounds. .  80, 350 

Elastic  limit  per  square  inch  of  original  section do...  32,000 

Elongation  per  inch  after  rupture iiKth. .      . 075 

Elongation  per  inch  under  strain  at  elaaiio  limit do...  .00115 

Re<lucti<m  in  diameter  at  point  of  rupture do. . .      .  025 

Reduction  in  area  after  rupture,  per  cent  of  original  section 9. 5 

Poslti«m  of  rup'ure ".95  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  i nch  sections "  .07 ,  ".08* 
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No.  7333. 

Marks,  o  b  is 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

EIonffAtion 
per  Inch. 

SiiccesBive 

elongation 

per  inch. 

Inch. 
0. 
.00015 
.00020 
.00035 
.00020 
.<X)010 

.mm 

.00125 
.00345 
. 00075 

Permanent 

Bet. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
fi.OOO 
10.000 
20,000 
25,000 
28,000 
29,000 
80,000 
31,000 
32.000 
33,000 
34.000 
74,900 

Inch. 
0. 
.00015 

.ooo:« 

.00070 
.00090 
.00100 
.OOlOi 
.00280 
.00575 
.00650 

Inch, 
0. 
0. 

Ijtrh. 
0. 
0- 

Initial  load. 

' 

Elastic  limit. 

1 

.00725 

.  00075 

.00800 

.00075 

, 

Tensile  strength. 

General  summanj. 

Tensile  .nrength  per  square  inch  of  original  section pounds. .  74.900 

Elastic  limit  per  square  inch  of  original  section do. . .  29.000 

Elongation  per  inch  after  rupture inch . .    .1500 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .00105 

Reduction  in  diameter  at  point  of  rupture do. . .      .045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16.9 

Position  of  rupture ".18  from  neck 

Character  of  broken  surface granular  85  per  cent,  silky  15  per  cent 

Elongation  of  inch  sections ".16*  ".14 


No.  7334. 

Marks,  §  b  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


Elongation  ^^?:^Tt\ll 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
at,  000 
85,000 
36.000 
87.000 
88,000 
39,000 
40,000 
72,500 


per  inch. 


Inch. 
0. 
.00015 
.00030 
.00060 
.00100 
.00125 
.00130 
.01080 
.01126 
.01200 
.01310 
.01400 


elongation 
per  Inch. 


Inch. 
0. 
.00015 
.00015 
.00030 
.00040 
.00025 
.00005 
.00950 
.00045 
.00075 
.00110 
.00090 


l*ennanent 
set. 


Inch. 
0. 
0. 


Successive 

permanent 

set. 


Remarks. 


huh. 
0. 
•  0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  ttammary. 

Tensile  strength  per  square  inch  of  original  section pounds     72  600 

Elastic  limit  per  square  inch  of  original  section \\', do.i!  85*000 

Elongation  per  Incn  after  nipture inch'  *      2060 

Elongation  per  inch  under  strain  at  elastic  limit ...*.l.'..'..do    *    00130 

Reduction  in  diameter  at  point  of  nipture .*.*.*. ..do.  J  *    065 

Reduction  in  area  after  rupture,  per  cent  of  original  seel  ion .'.'.'..' 23  9 

Position  of  rupture....     1".12  from  neck 

Character  of  broken  surface granular  40  per  cent,  silky  60  per  cent 

Elongation  of  inch  8ectio::jB ".20»,  ",21 
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No.  7340. 

Marks,  o  b  i5 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

Ioaa«  piT 

square 

Inch. 


i?i^*.».»i^,^  Sut'i'eHfiive   d„,-,»«-.«„»  Succfssive 
Elongation  elongation  P^^*"®'*^  permanent 


1,000 
5,000 
10.000 
-UOOO 
25.000 
26.000 
•J7.000 
2K.000 
29.000 

ao.ooo 

06.850 


perlnch. 


Jnoh. 

0. 
.00010 
.00040 
.000H5 
.00115 
.00140 
.OO'iiK) 
.00400 
.00600 
.00710 


perlnch. 


set. 


sset. 


Remarks. 


Inch. 

0. 
.00010 
.00030 
.00045 
.00IJ3O 
.0(K>25 
.00120 
.00140 
.00200 
.00110 


Inch. 

1 
Inch. 

0. 

0. 

0. 

;    0. 

Initial  load. 


Elastic  limit. 


Tensile  strength. 


Getieral  mmmary. 

Tensile  ptrength  per  nquare  inch  of  original  section pounds. .  66, 850 

Eliwtic  Ihnit  per  square  inch  of  original  section do. . .  25, 000 

Elongation  per  inch  after  rupture inch . .    .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00115 

Redaction  in  diameter  at  point  of  rupture do. . .      .  065 

Redaction  In  area  after  rupture,  per  cent  of  original  section 2:5. 9 

l*«>>itlon  of  rupture 1  'MO  from  neck 

Chaiacter  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".22,  ".22* 


No.  7320. 

Marks,  o  b  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


lied 


loaoM  per  ; Elongation 
square     |   perlnch. 
inch. 


found*. 
1.000 
5,000 
10.  (XW 
20.000 
30.000 
31,000 
32.000 
33.000 
34.000 
:J5.  000 
36.000 
37.000 
77,450 


Inch. 
0. 

.00010 
.00025 
.00065 
.00106 
.00110 
.00125 
.00560 
.00600 
.006W 
.00760 
.00825 


Successive 

elongation 

perlnch. 


Inch. 
0. 

..00010 
.00015 
.00040 
.00040 
.00005 
.00015 
.00425 
.OOOiO 
.00080 
.0(XXS0 
.00065 


P^^^'J"®"^  permanent 


Successive 
mar 

set. 


Remarks. 


Inch. 
0. 


Inch. 


I      0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  stren^h  per  square  inch  of  original  section pounds..  77,450 

Elastic  limit  per  square  inch  of  original  section do. . .  31, 000 

Elongation  per  Inch  after  rupture inch. .    .  1850 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .00110 

Reduction  in  diameter  at  point  of  rupture do. . .      .065 

Reduction  in  area  after  rupture,  jK-r  cent  of  original  section 23.9 

Position  of  rupture 1"  from  neck 

Character  of  broken  surface granular  80  per  cent,  silky  20  per  cent 

Elongation  of  inch  sections ., ".20*,  ".17 

H.  Doc.  508 12 
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No.  7328. 

Marks,  ob?i5 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loadM  per 

stjiiare 

inch. 

Eloneatioii 
per  inch. 

Successive 

elongation 

per  inch. 

Ponnanent 
set. 

Successive 

permanent 

!*et. 

Remarks. 

PouikU. 

1.000 

5,000 

10.000 

20,000 

30.000 

a5,(X)o 

37.000 
38.000 
39,000 
40,000 
41.000 
42,000 
43.000 
81,500 

Inch. 
0. 
.00010 
.00025 
.000^5 
.00095 
.00110 
.00120 
.00125 
.00865 
.00930 
.01010 
.01100 
.01180 

Inch. 
0. 
.00010 
.00015 
.00030 
.00040 
.00015 
.00010 
.00006 
.00740 
.00065 
.00080 
.00090 
.00080 

Inch. 

0. 

0. 

Inch. 
0. 
0. 

Initial  load. 

£la.stic  limit. 
Tensile  .strength. 

1 

1 

General-  mmrnanj. 


Tensile  strength  per  square  inch  of  original  section pounds. . 

Elastic  limit  per  square  Inch  of  original  section do. . . 

Elongation  per  inch  after  rupture inch. . 

Elongation  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  nipture ".82  from  neck 

Character  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".16»,  ".17 


81,500 

38,000 

.1650 

.00125 

.015 


No.  7329. 

Marks,  0B15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 

set, 

• 

Inch. 

0. 

0. 

Successive 

IK;rmanent 

set. 

Remarks. 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
86,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41.000 
42,000 
77,450 

Inch. 

0. 

.00010 
.00025 
.00060 
.00095 
.00115 
.00120 
.00125 
.00970 
.01020 

.oiia5 

.01175 
01260 

Inch. 
0. 

.00010 
.00015 
.00035 
.00035 
.00020 
.00006 
.00005 
.00845 

Inch. 

0. 

0. 

Initial  load. 

Ela-stlc  limit. 
Tensile  strength. 

.OOftTO 
.00085 
.00070 
.00085 



General  gmnmary. 


Tensile  strength  per  square  Inch  of  original  section pounds 

Elastic  limit  per  square  inch  of  original  section do. 

Elongation  per  inch  after  rupture inch 

Elongation  per  inch  under  strain  at  elastic  limit do. 

Reduction  in  diameter  at  point  of  rupture do. 

R€»duction  in  area  after  rupture,  per  cent  of  original  section 16.9 

Position  of  rupture 5 ".98  from  neck 

Character  of  broken  surface granular  80  per  cent,  silky  20  per  cent 

Elongation  of  inch  sections 'MS*,  ".17 


77.450 

37.000 

.1750 

.00125 

.045 
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No.  7330. 

Marks,  obis 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Grauged  length,  2". 


Applied 

loads  per 

(iqiiare 

inch. 

Eloii»ition 
per  inch. 

Successive 

eIon[?ation 

per  Inch. 

Permanent 

set. 

Suct-essivt' 
l»eniiaueiii 

HCt. 

Remarks. 

Pounfh. 
1.000 

5, 0(H) 
10.000 
20,  IKX) 
30,000 
31.000 
32,00(> 

Inch. 

0. 
.00010 
.00030 
.00065 
,00105 
.00110 
.00115 
.00930 
.00990 
.010H5 
.01195 
.01275 

Inch. 

0. 
.00010 
.00020 
.00035 
.00040 
.00005 
.00005 
.0OS15 
.00060 
.00095 
.00110 
.00080 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  l(Hi(l. 

Elastic  limit. 

• 
Tensile  strength. 

33.000 

34.000 

35,000 

36.000 

37,000 

70,450 

1 

General  summary. 

Temdle  ntrength  p>er  square  inch  of  original  section pounds. .  70, 450 

Elastic  limit  per  square  inch  of  original  section do. . .  32, 000 

Elongation  per  inch  after  rupture inch. .    .  1900 

Elongation  per  inch  under  strain  at  elastic  limit do. ... 00115 

Ri-duction  in  diameter  at  point  of  rupture do. . .      .  065 

Reduction  in  area  after  rupture,  per  cent  of  original  section 20. 5 

P'wlion  of  rupture I'MO  from  neclc 

Character  of  broken  surface granular  60  per  cent,  silkv  40  percent 

Elongation  of  inch  sections 'M9*,  ".19 


No.  7341. 

Marks,  o  b"i6 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

sqaare 

inch. 

Elongation 
per  inch. 

Successive 

elongation 

perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
39,000 
40,000 
41,000 
42,000 
43.000 

Inch. 
0. 

.00010 
.00035 
.00070 
.00105 
.00150 
.01025 
.01125 
.01216 
.01800 
.01400 

Inch. 

0. 

.00010 
.00025 

.oooa5 

.00035 
.00045 
.00875 
.00100 
.00090 
.00085 
.00100 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Ela.stic  limit. 



44,000 

79,900 

1 

Tensile  strength.     * 

1 

"     r ' 

General  summary. 

Tenjlle  strength  per  square  inch  of  original  section pounds. .  79, 900 

Elastic  limit  per  square  inch  of  original  section do. ..  39, 000 

Elongation  per  inch  after  rupture inch. .    .  2250 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00150 

Reduction  in  diameter  at  point  of  rupture do. . .      .  075 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27. 4 

PodtSon  of  rupture 1"  from  neck 

Character  of  broken  surface granular  40  per  cent,  silky  60  per  cent 

Elongation  of  inch  lections ''.24*,''.21 
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No.  7358. 

Marks,  o  b  15 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elonffatiou 
per  Inch. 

Succeasive 

elongation 

per  Inch. 

Permanent 
set. 

Sacccmive 

permanent 

set. 

Remarks. 

Ponmlit. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
73,900 

Inch. 

0. 
.00010 
.00035 
.00065 
.00105 
.00120 
.01010 
.01100 
.01150 
.01250 
.01355 

Inch. 

0. 

.00010 
.00025 
.00030 
.00040 
.00015 
.00890 
.00090 

.ooaw 

•     .00100 
.00105 

Inch. 

0. 

0. 

Inch. 

0. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  stren^h. 

1 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  73,900 

Elastic  limit  per  square  inch  of  original  section do...  35,000 

Elongation  per  Incn  after  rupture inch . .    .  2300 

Elongation  per  Inch  under  strain  at  elastic  limit do. . .  .  OO120 

Reduction  In  diameter  at  point  of  rupture do. . .      .  0K5 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30. 7 

Poaillon  of  rupture ".85  from  neck 

Character  of  broken  surface fine  granular  30  per  cent,  silky  70  per  cent 

Elongation  of  inch  sections ''.a),  ".26* 


No.  7359. 

Marks,  §  b  is 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  i>er 

square 

inch. 


I^unds. 
1,000 
5.000 
10,000 
20,000 
30,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43.000 
44,000 
86,000 


Elongation 


P-'^"'h.  •^pX'ch. 


Inch. 

0. 
.00010 
.00030 
.00060 
.00100 
.00135 
.00140 
.0(M)00 
.00S15 
.00SC5 
.00950 
.01100  ' 


Inch. 

0. 
.00010 
.00020 
.00030 
.00040 
.00035 
.00005 
.00460 
.00215 
.00050 
.000H5 
.  001.')/) 


Successive 
elongation 


Permanent 

set. 


Inch. 

0. 

0. 


Successive 

permanent 

set. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  Mrength. 


Gmeritl  fntmmnry. 

Tensile  strength  per  square  inch  of  original  section pounds..  86.000 

Elastic  limit  per  square  inch  of  original  section do. . .  39, 000 

Elongation  per  inch  after  rupture Inch . .    .  14.*iO 

Elongation  per  Inch  under  strain  at  elastic  limit do. . .  .  OOHO 

Re<iuctIon  In  diameter  at  point  of  rupture do...      .045 

Reduction  in  area  after  rupture,  per  cent  of  original  section 16. 9 

Position  of  rupture ".75  from  neck 

Chamcter  of  broken  surface granular,  silky  spot  at  circumference 

Elongation  of  inch  sections ".15*,  ".14 
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No.  7246. 

Marks,  fs* 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 

Elongation 
per  inch. 

Inch. 

0. 
.00020 
.00040 
.00060 
.00115 
.00140 
.00150 
.001.S5 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Inch. 

0. 

0. 

Successive 

permanent 

«et. 

Inch. 

0. 

0. 

Remarks. 

Pounds. 
1,000 
5.000 
10,000 
20.000 
90,000 
35.000 
88,000 
39.000 

Inch. 
0. 

.OOQJO 
.  OOir.i) 
.00040 
.00035 
.00025 
.00010 
.(KXX& 
.01155 
.00040 
.00100 
.00150 
.00200 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

^ 

40,000             .01310 
41.000             .01.%V) 

42,000 
43,000 
44,000 
6t<.500 

.01450 
.01600 
.01800 

1 

General  summary. 

Tensile  strengrth  per  square  inch  of  original  section pounds. .  68, 500 

B«stic  limit  per  square  inch  of  original  section ^ do. . .  39, 000 

Elongation  per  inch  after  rupture ^ inch. .    .  8350 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00155 

Reduction  in  diameter  at  point  of  rupture do. . .      .185 

Reduction  in  area  after  rupture,  per  cent  of  original  section 69. 8 

Pwiiion  of  rupture I'MS  from  neck 

Character  of  broken  surface silky,  cup  shaped 

ElongaUon  of  inch  sections ".22,»".46* 


RECOIL  MECHANISM  OF  DRIGGSSEABURY 

15-POUNDER  GUN  NO.  12. 
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RECOIL   MECHANI8M 15-POTINDER   GUN    NO.   12.  189 


Recoil  Mechanism  of  Drigos-Seabury  15-Pounder  Gun  No.  12. 

The  attachments  used  in  making  the  tests  consisted  of  two  eyebars 
engaging  the  trunnions,  a  breech  plug  with  a  3-inch  stem  extending 
beyond  the  breech  of  the  gun,  and  three  filling  pieces  fitted  to  the 
bore  of  the  recoil  cylinder.  These  were  secured  to  the  testing 
machine  by  gripping  the  eyebars  at  points  beyond  the  muzzle  of  the 
^n,  while  at  the  other  end  the  stem  of  the  breech  plug  was  gripped 
m  the  opposite  hydraulic  jaws  of  the  machine.  Tne  springs  in  the 
recoil  cylmder  were  removed  and  three  special  filling  pieces  were 
substituted  therefor.  When  the  gun  was  tested  in  firing  position  all 
three  filling  pieces  were  used;  in  recoil  position  only  one  piece  was  in 
place  in  the  cylinder. 

Tensile  stresses  were  applied  in  an  axial  direction  to  the  gun  by 
pulling  on  the  attachments,  the  reaction  being  taken  up  by  the  recoil 
mechanism. 

Photographs  show  the  gun  in  the  testing  machine,  and  on  these 
prints  are  sketched  the  location  of  the  gauged  lengths  on  which  obser- 
vations were  made. 

The  tests  began  with  a  series  of  loadings  up  to  40,000  pounds,  after 
which  the  loads  were  increased  to  a  maximum  of  60,000  pounds,  the 
gun  being  in  firing  position  at  the  time.  These  loadings  were  followed 
by  observations  made  with  the  gun  in  recoil  position. 

In  the  first  test,  the  gun  being  in  firing  position  as  regards  the 
relative  positions  of  the  oscillating  slide  and  the  sleeve,  but  bottom 
side  up  on  account  of  gaining  access  to  the  parts  under  examination, 
the  observations  on  gauged  length  A  were  made  upon  the  longitudinal 
movement  of  the  gun  with  reference  to  a  point  on  the  bottom  of  the 
lug  of  the  sleeve  at  its  rear  end.  As  shown  by  the  details,  the  move- 
ment of  this  part  of  the  sleeve  lug  was  ".0235  under  a  load  of  40,000 
pounds  tension. 

These  measurements  on  gauged  length  A  were  followed  by  meas- 
urements of  the  extension  of  the  piston  rod,  measured  over  all  on 
^uged  length  B.  Measurements  on  other  ^uged  lengths  followed 
m  the  order  in  which  they  appear  in  the  details  of  the  tests. 

Photograph  No.  1  shows  the  extensometer  in  position  on  gauged 
length  D.  On  gauged  points  E  to  K  the  micrometer  employed  was 
secured  to  a  bar  mounted  over  and  supported  by  steel  blocks  clamped 
to  the  gun. 

The  tabular  details  show  that  a  movement  of  point  E  on  the  front 
end  of  the  oscillating  slide  lug  occurred  in  a  direction  from  the  axis  of 
the  gun,  while  at  point  F,  at  the  rear  end  of  the  same  lug,  the  movement 
*  was  toward  the  axis  of  the  gun.  Similarly,  on  gauged  points  G  and 
H  the  sleeve  lug  showed  an  overturning  movement,  point  H  moving 
away  from  the  gun,  point  G  toward  it. 

After  measurements  on  gauged  length  K  were  completed  the  gun 
was  rotated  180  degrees,  and  thus  brought  right  side  up.  Measure- 
ments across  from  cheek  to  cheek  of  the  oscillating  slide  at  three 
places— jgauged  lengths  L,  M,  and  N — were  now  taken.  At  L  and  M 
the  cheeks  moved  outward  when  loads  were  applied,  whereas  at  N  the 
movement  was  toward  the  gun,  the  slides  closing  inward.     Longitu- 
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dinal  movements  were  observed  on  gauged  lengths  O  and  P,  represent- 
ing the  movements  at  points  on  the  slide  directly  over  each  trunnion. 
Up  to  this  time  the  loads  had  not  been  above  40,000  pounds. 

rf ow  they  were  increased  to  a  maximum  of  60,000  pounds,  and  obser- 
vations continued,  returning  over  the  same  gauged  lengths  as  before 
used,  the  gun  remaining  in  firing  position  as  before.  When  gauged 
length  O  jvas  reached,  observations  were  made  on  descending  loads,  in 
addition  to  the  measurements  taken  under  increments  of  ascending 
stresses,  and  f recjuently  thereafter  readings  were  taken  under  both 
directions  of  loading.  It  was  shown  that  the  movements  of  the  sev- 
eral places  on  the  recoil  mechanism  did  not  follow  the  same  paths 
under  ascending  and  descending  stresses.  Taking  for  example  the 
gauge  readings  on  length  O,  it  will  be  seen  that  under  ascending  stresses, 
tor  equal  increments  of  load,  there  were  fairly  proportional  movements 
of  the  slide,  but  when  the  loads  were  diminished  there  was  a  marked 
lag  in  the  recover^^  of  the  slide.  Increasing  the  load  from  50,0(K1  to 
60,000  pounds,  there  was  an  increase  in  the  total  movement  of  "0.0141, 
but  upon  return  to  50,000  pounds  the  recovery  of  the  slide  was  only 
"0.0003,  this  lag  in  recovery  continuing  throughout  the  time  of  unload- 
ing. This  behavior  is  attributed  to  f rictional  resistance  between  the 
moving  parts  of  the  mechanism. 

Movements  over  the  ends  of  the  piston  rod,  gauged  length  B, 
showed  the  same  peculiar  behavior  as  above  described,  pertaining  to  the 
oscillating  slide.  Measurements  on  the  several  gauged  lengths,  taken 
when  the  gun  was  in  recoil  position,  showed  the  total  arid  relative 
movements  of  the  parts  are  modified  according  to  the  position  of 
the  gun.  This  lag  in  recovery  is  apparently  not  materially  changed 
by  the  duration  of  time.  Observations  on  gauged  length  D,  under 
descending  loads,  in  which  the  reduced  loads  are  left  acting  for  inter- 
vals of  five  to  ten  minutes,  showed  the  recovery  in  total  movement 
remained  practically  unchanged  after  the  first  readings  were  taken, 
until  the  total  load  had  been  reduced  to  about  22,000  pounds,  when 
evidence  appeared  of  increased  recovery  after  the  lapse  of  a  short 
interval  of  time. 

The  test  of  the  gun  and  recoil  mechanism  was  followed  by  a  free 
test  of  the  piston,  loaded  over  the  same  part  of  its  length  as  when  tested 
in  the  cylinder.  In  this  free  test  it  was  found  that  the  piston  rod 
elongated  the  same  amount,  "0.0172,  namely,  under  42,800  pounds 
tension  that  it  did  in  cylinder  with  the  gun  in  recoil  position,  under 
a  load  of  60,000  pounds  on  the  assembled  mechanism.  Deducting  the 
initial  load  of  1,000  pounds  in  each  case,  and  it  appears  that  41,800 
pounds  tension  on  the  free  piston  rod  caused  the  same  elongation  of 
the  metal  as  a  load  of  59,000  pounds  tension  on  the  recoil  mechanism, 
a  difference  of  17,200  pounds  to  be  accounted  for  by  the  frictional 
resistance  of  the  mechanism.  It  will  be  further  observed  that  in  the^ 
free  test  of  the  piston  the  elongation  of  the  metal  was  the  same  under 
ascending  and  descending  loads,  no  lag  in  resilience  being  displayed  in 
this  test. 

The  gun  was  returned  to  the  testing  machine  for  supplementary 
observations,  which  consisted  of  determining  the  resistance  of  moving 
the  gun  in  the  slides  from  firing  to  recoil  position,  and  returning  to 
firing  position,  the  spring  now  being  in  place  in  the  recoil  cylinder. 
Finallv,  the  trunnion  movements  were  determined,  measuring  from 
fixed  blocks  clamped  to  the  gun  to  points  on  the  trunnions.     On  the 
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ri^ht  trunnion  the  micrometer  was  attached  to  the  trunnion  at  its  cen- 
ter; on  the  left  trunnion  the  micrometer  was  attached  to  the  smaller 
projecting  hub. 
Diagrams  1  to  5  graphically  show  certain  of  the  movements  observed. 

No.  10279. 


Gun  in  Firing  Position. 

On  gauged  length  A,  from  bottom  of  sleeve  at  rear  end  of  lug  to 
fixed  block  on  gun. 


Applied 
I     Ioad». 


Gauge  readings. 


Direct 
movement. 


Set. 


Poundf. 

l7lCk. 

Inch. 

1.000 

0. 

0. 

3,000 

.0010 

5.000 

.0021 

.0007 

7,000 

.0034 

.0008 

10,000 

.0061 

.0009 

12.000 

.00&4 

.0009 

15.000 

.0083 

.0010 

17.000 

.G093 

.0010 

20,000 

.0112 

.0010 

22,000 

.0125 

.0010 

25,000 

.0141 

.0010 

27.000 

.016.1 

.0010 

90.000 

.01?2 

.0011 

32.000 

.0184 
.0202 

35.000 

.0011 

37.000 

.0215 

40,000 

.0235 

.0011 

On  gauged  length  B,  ov^  ends  of  piston  rod: 


1.000 

0. 
.0006 
.0022 

t 

5.000 
10.000 

20,000               .0041 

[Change  in  extremity  of  gauged  length.] 


80,000 

.0006 

-.0070 

40,000 

.0036 

-.0070 

40,000 

1 

.0036 

-.0070 

On  gauged  length  C,  from  bottom  of  oscillating  slide,  front  end  of 
lug,  to  fixed  block  on  gun : 


1.000    ' 

0. 
.0038 
.0093 
.0149 
.0205 

^ 

10,000 

20,000 

30.000 

.     40.000 

1 

0.     . 

On  gauged  length  D  (difference  of  A  and  C),  from  bottom  of  sleeve, 
rear  end  of  lug,  to  front  end  of  hig  on  oscillating  slide: 


1,000 
10,000 
20,000 
30,000 
40.000 

0. 

.0002 

.0000 

-.00«> 

-.0009 

"-.666i 
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On  gauged  point  E,  over  front  end  of  lug  of  oscillating  slide. 


Applied 

loads. 


Gffuge  readings. 


Direct 
movement. 


Pounds. 
1.000 
10,000 
'20,000 
30,000 
40,000 
40.000 


Jncfi. 

0. 
.0037 
.0073 
.0107 
.0136 
.0137 


Set. 


Inch, 


.0005 
.0004 


Remarks. 


Show9  a  movement  of  gauged  [>oint  from  the  axis  of  the 
gun. 


On  gauged  ix)int  F,  over  rear  end  of  lug  of  oscillating  slide. 


1,000 
10,000 
20.000 
30,000 
40,000 


0. 

-.0021 
-.0040 
— .0056 
-.0072 


-.0002 


Shown  a  movement  of  the  gauged  point  toward  the  axis 
of  the  gun. 


On  gauged  point  G,  ov^er  front  end  of  lug  of  sleeve. 


1,000 
10.000 
20,000 
30,000 
40,000 


0. 

-.0010 
-.0024 
-.0036 
-.0048 


0. 


Shows  a  movement  of  the  gauged  point  toward  the  axis 
of  the  gun. 


On  gauged  point  H,  over  rear  end  of  lug  of  sleeve. 


1.000 
10,000 
20,000 
30.000 
40,000 


0. 
.0018 
.0037 
.0055 

.oar3 


0. 


[shows  a  movement  of  the  gauged  point  from  the  axis  of 
the  gun. 


On  gauged  jxjint  I,  over  rear  end  of  cj^linder. 


1.000 

io;ooo 

20,000 
30,000 
40,000 

0. 
.0054 
.0106 
.0160 
.0218 

—.0002 

On  gauged  jK)int  J,  over  front  end  of  piston  rod. 


1,000 
10.000 
20,000 
80,000 
40,000 


.0055 
.0115 
.0161 
.0213 


—.0002 


Shows  a  movement  of  the  gauged  point  from  the  axis  of 
the  gun. 


On  gauged  point  K,  over  rear  end  of  piston  rod. 


1.000 
10.000 
20,000 
30,000 
40,  (K)0 
40,000 


0. 
.0063 
.0107 
.0155 
.0220 
.0225 


—.0006 
—.0005 


Shows  a  movomont  of  the  pnugeil  pM)int  fn>m  the  axis  of 
the  gun. 

Repeated. 
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Gun  rotated  so  as  to  be  right  side  up. 
On  gauged  length  L,  across  top  of  oscillating  slide  at  rear  end. 


Applied 
loads. 

Gauge  readings. 

Direct 
movement. 

Set. 

Remarks. 

1 

Pounds. 
1,000 
10.000 
20,000 
80.000 
40.000 
40,000 

Inch. 

0. 
.0373 
.0540 
.0636 
.0685 
.0682 

Inch. 

1 

—.6626 

—.0018 

• 

1 

On  gauged  length  M,  across  top  of  oscillating  slide  midway  of  slide. 


1,000         0. 

i 

10,000    ,          .0022 
'20,000              .0280 
80.000              .0348 
40,000              .0899 
10,000              .0183 

j 

i 
1 

.0007 

Repeated. 

On  transverse  gauged  length  N,  across  front  of  oscillating  slide. 


1,000 

0. 

10.000 

.0009 

20,000    1 

.0014 

80.000 

.0015 

40,000    . 

.0016 

—.0002 


Shows  a  movement  of  gaaged  points  toward  each  other. 
''   slides  closing  in.  .  ' 


On  longitudinal  ^uged  length  O,  from  right  cheek,  abreast;  the 
trunnion,  of  oscillating  slide,  to  fixed  block  on  gun. 


1,000 

0. 

Repeated. 
Repeated. 

10.000 
20,000 
80,000 
40,000 
40,000 
40,000 

.0128 
.0282 
.0439 
.0585 
.0608 
.0590 
1 

.0016 
.0014 
.0010 

On  lon^tudinal  gauged  length  P,  from  left  side,  abreast  the  trun- 
nion, of  the  oscillating  slide,  to  fixed  block  on  gun. 


1.000 

10,000 
20.000 
89,000 
40,000 

0. 
.0176 
.0889 
.0498 
.0685 

/ 

.0008 

On  ^uged  length  L. 


1.000 

10,000 
20,000 
80,000 
40,000 
50.000 
60,000 

0. 
.0875 
.0541 
.0642 
.0603 
.0788 
.0790 

.0009 
.0018 
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On  gauged  length  M. 


Applied 
loadfi. 

Gauge  readings. 

1 

Direct 
moyement. 

Set. 

Remarks. 

Pounds. 
1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 

Inch. 

0. 

.0189 
.0285 
.0355 
.0409 
.0455 
.0498 

Ijich. 

" 

.0006 

On  gauged  length  N. 


1,000 
10.000 
20,000 
30,000 
40,000 
50,000 
60.000 
50,000 
60,000 

0. 

-.0011 
-.0016 
-.0017 
-.0018 
-.0018 
-.0007 
-.0013 
—  0007 

1 

Repeated. 

0. 

...     . 
0. 

Repeated. 

On  gauged  length  P. 


.     1,000 
10.000 
20,000 
30,000 
40,000 
50,000 
60,000 

0. 
.0187 
.0345 
.0488 
.0635 
.0775 
.0914 

'".ooio 

On  gauged  length  O. 


1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
50,000 
40,000 
80,000 
20,000 
10,000 

1,000 

1,000 
10,000 
20,000 
30,000 
40,000 
50,000 

eo.oco 

50,000 
40,000 
30,000 
20,000 
10,000 
1,000 

0. 
.0105 
.0255 
.0400 
.0549 
.0694 
.0835 
.0832 
.0827 
.0817 
.0701 
.0370 
.0006 

0. 
.0104 
.0260 
.0899 
.0540 
.0685 
.0827 
.  0825 

« 

.0821 
.0610 

.0694 
.0357 

.....«••■••• 

-.0015 
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Gun  rotated,  put  back  into  first  position,  bottom  side  up. 
On  point  J,  over  front  end  of  piston  rod. 


Utplied 
loads. 


Pounttn. 
1,000 
10.000 
20,000 
30.000 
40.000 
50,000 
60,000 


Gauge  fadings. 

RemarlcR. 

Direct 
moyement. 

Set. 

Inch. 
0. 
.0077 

Inch. 

* 

.0143 

.0202 

.0263 

.0300 

.0347 

.0038 

On  point  K,  over  rear  end  of  piston  rod. 


1,000 

0. 

10.000 

.0072 

20.000 

.0120 

30.000 

.0176 

40,000 

.0244 

50,000 

.0312 

60.000 

.0384 

—.0014 


On  point  I,  over  rear  end  of  cylinder. 


1          1,000 

0. 

•  .0056 
.0111 
.0168 
.0225 
.0281 
.0338 

• 

• 

10,000 

20,000 

30,000 

40,000 

50,000 

60,000 

-.0004 

On  point  H,  over  rear  end  of  lug  of  sleeve. 


1.000 

0. 

10,000 

.0018 

20,000 

.00^ 

30,000 

.0065 

40,000 

.0073 

60,000 

.0091 

60,000 

.0110 

50,000 

.0110 

40,000 

.0109 

30,000 

.0108 

20,000 

.0090 

10,000 

.0049 

0. 


On  point  G,  over  front  end  of  lug  of  sleeve. 


1,000 
10,000 
20,000 
30.000 
40,000 
50.000 
60,000 

0. 
-.0006 

-.0008 
-.0013 
-.0021 
-.0026 
-.0030 

0. 
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On  point  F,  over  rear  end  of  lug  of  oscillating  slide. 


Applied 
loads. 


Foands. 
1,000 
10,000 
20,000 
90,000 
40,000 
50,000 
60,000 


Gauge  readings. 


Direct 
movement. 


Set. 


RcmarkR. 


Inch. 
0. 

Inch. 

—.0009 

'-.0027 
-.0070 

-.0091 

-.0112 

-.0134 

0. 

On  point  E,  over  front  end  of  lug  of  oscillating  slide. 


1,000 

0. 

10,000 

.0042 

20,000 

.0078 

90,000 

.0114 

40,000 

.0145 

50,000 

.0174 

«0,000 

.0203 

50,000 

.0200 

40,000 

.0197 

90,000 

.0192 

20.000 

.0171 

10,000 

.0099 

,0008    ! 


On  gauged  length  D  (difference  of  A  and  C). 


1,000 
10.000 
20,000 
30,000 
40,000 
50,000 
60,000 

0. 

—.0002- 
-.0006 
-.0014 
-.0021 
-.0026 
-.0081 

-.0006 

On  gauged  length  C,  from  bottom  of  oscillating  slide,  front  end  of 
lug,  to  fixed  block  on  gun. 


1,000 
10,000 
20,000 
90,000 
40,000 
50,000 
60,000 
60,000 
40,000 
90,000 
20,000 
10,000 

0. 

.0038 
.0088 
.0142 
.0191 
.0246 
.0293 
.0294 
.0296 
.0296 
.0249 
.0130 

« 

.0004 
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On  gauged  length  A,  from  bottom  of  sleeve,  rear  end  of  lug,  to 
fixed  block  oh  gun. 


ipplied 
loads. 


Gauge  readings. 


Direct 
movement. 


Set. 


Pounds. 

Inch, 

1.000 

0. 

10,000 

.0087 

20.000 

.0091 

30,000 

.OUO 

40,000 

.0216 

50,000 

.0267 

60,000 

.0625 

50.000 

.0326 

40.000 

.0826 

30.000 

.0827 

20,000 

.0275 

10,000 

.0143 

Inch. 


.0008 


Remarks. 


On  gauged  length  B,  over  ends  of  piston  rod. 


1,000 

0. 
.0028 
.0046 
.0074 
.OOW 
.0128 

1   10,000 

1   20.000 

30,000 

40,000 

^,000 

60,000      .01a8 

50,000 
40,000 

.0157 
.0155 

30,000  ,    .0154 
20,000      .0125 

10,000 
60,000 

.0060 
.0158 

0. 
0. 

Gun  in  recoil  position,  right  side  up. 
On  gauged  length  L,  across  top  of  oscillating  slide,  rear  end. 


Qauge  readings. 


Applied 
loads. 


Direct 
movement. 


Set. 


Remarks. 


Pounds. 
1,000 

10,000 

20,000 

80,000 

40,000 

60,000 

60,000 

60.000 

40,000 

80,000 

20.000 

10,000 
Micrometer 
1,000 

10,000 

20,000 

80,000 

40,000 

60.000 

60,000 


60,000 
50,000 
40.000 
80,000 
20,000 
10.000 


Inches. 

0. 

.0071 

.0067 

.0091 

.0078 

.0047 

.0015 

-.0026 

-.0105 

-.0246 

-.0225 

-.0172 

reset. 

0. 

.0045 

.0071 

.0066 

.OOM 

.0098 

.0064 

.0062 
.0045 
-.0084 
-.0157 
-.0143 
-.0094 


Inches. 


-.0091 


-.0018 


+  readings  indicate  outward  movement. 


—  readings  indicate  inward  movement. 


After  1  minute. 
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On  gauged  length  N,  across  front  of  oscillating  slide. 


Applied 
loads. 


Gauge  readings. 


Direct 
!  movement. 


Set. 


Remarks. 


1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 

60,000 
50,000 
40,000 
30,000 
20,000 
10,000 

60,000 
60,000 
60,000 
60,000 
60.000 
60,000 
60,000 
60,000 
60,000 


.0 

.0139 

.0261 

.0370 

.0472 

.0568 

.0661 

.0666  ,. 

.0614  .. 

.0536  j 

.0395  I. 

.0278  1. 

.0154  . 


Closes  inward. 

Rtoding  taken  after  1  minute. 


,0652 
,0656 
,0658 
,0658 
,0646 
,0649 


.0017 

.0017 
.0007 
.0007 
.0005 
.0014 
.0013 
.0018 
.0008 
.0006 


On  gauged  length  M,  across  the  top  of  oscillating  slide,  midway  of 
slide. 


1,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 

0. 
.0032 
.0069 
.0107 
.0141 
.0180 
.0213 
.0201 
.0162 
.0078 
.0040 
.0007 

N 

-.0004 

On  longitudinal  gauged  length  O,  from  right  cheek  of  oscillating 
slide,  abreast  trunnion,  to  fixea  block  on  gun. 


10,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60.000 

60,000 
40,000 
80,000 
20,000 
10,000 
60,000 

0. 
.0121 
.0809 
.0491 
.0657 
.0631 
.1007 

.1001 
.0990 
.0931 
.0658 
.0334 
.1020 

-.0010 
-.0011 
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On  gauged  length  P,  from  left  cheek  of  oscillating  slide,  abreast 
trunnion,  to  fixed  block  on  gun. 


Applied 

loads. 

Gauge  readings.. 

Remarks. 

Direct 
movement. 

Set. 

m 

Inch. 

IHtunfU.           Inch. 
1,000           0. 
10,000              .0187 
20.000              .0873 
3U,000               asift 

40,000 
50.000 

.0712 

.0879 

60.000    '          .1038 

50. 000              .  1088 

40.000              .1029 

1       30. 000              .  1002 

1       20. 000              -  OT'jy 

■       10,000 

.0409 

0. 

Gun  rotated  180^,  and  into  position,  bottom  side  up.     On  gauged 
point  E,  over  front  end  of  lug  of  oscillating  slide. 


1,000 

0. 

IC.OOO 

.0073 

20,000 

.0134 

30,000 

.0194 

40,000 

.0250 

50,000 

.0302 

60.000 

.0353 

50.000 

.0347 

40,000 

.0338 

30,000 

.0332 

20,000 

.0257 

lo.oeo 

.0160 

0030 


Movement  takes  place  from  the  axis  of  the  gun. 


On  gauged  point  F,  over  rear  end  of  lug  of  oscillating  slide. 

1,000 
10.000 
20,000 
30,000 
40,000 
60.000 
60,000 

« 

0. 
—.0012 

Movement  is  toward  axis  of  gun. 

-.0027 
-.0047 
-.0062 
-.0075 
-.0090 

.0 

On  gauged  point  G,  over  front  end  of  lug  of  sleeve. 


1.000 
10,000 
20,000 
30,000 
40,000 
50.000 
60,000 

0. 
.0012 
.0025 
.0043 
.0058 
.0072 
.0085 

.6 

Movement  is  toward  axis  of  gun. 


On  gauged  point  H,  over  rear  end  of  lug  of  sleeve. 


1,000 
10.000 
20,000 
30.000 
40,000 
60.000 
60,000 
60.000 
40,000 
30,000 
20,000 
10.000 


0. 

.0022 

.0038 

.0054 

.0067 

.0080 

.0096 

.0095 

.0094 

.0090 

.0068 

.0040 

.'666i  " 

Movement  is  from  axis  of  gun. 
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On  gauged  point  I,  over  rear  end  of  cylinder. 


Applied 
loads. 

Gauge  readings. 

Remarks. 

Direct 
movement. 

Set. 

Pounds. 
1,000 
10«000 
20,000 
80,000 
40,000 
50,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 

Inch. 

0. 

.0069 
.0142 
.0211 
.0279 
.0844 
.0402 
.0897 
.0898 
.0867 
.0220 
.0087 

Inch. 

-  '  —  --■       « 
Movement  is  from  the  gun. 

•..••••••-••I 

-.0007 

On  gauged  point  K,  over  rear  end  of  piston  rod. 


1,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 

0. 
.0068 
.0139 
.0207 
.0271 
.0389 
.0402 

• 

-.0018 

On  gauged  point  J,  over  front  end  of  piston  rod. 


1,000 
10,000 
20,000 
30,000 
40.000 
50.000 
60,000 
50,000 
40,000 
80.000 
20,000 
10,000 

10,000 
20.000 
80,000 
40.000 

0. 
.0002 
.0111 
.0290 
.0881 
.0470 
.0555 
.0540 
.0524 
.0502 
.0356 
.0191 

.0102 
.0201 
.0801 
.0882 

.0008 

.0007    j 

On  gauged  length  A,  from  bottom  of  sleeve  at  rear  end  of  lug  to 
fixed  block  on  gun. 


1.000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
50,000 
40,000 
80,000 
20.000 
10,000 

0. 

.0055 
.0120 
.0185 
.0250 
.0815 
.0378 
.0380 
.0380 
.0375 
.0271 
.0150 

.0012 
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On  gauged  len^h  C,  from  bottom  of  oscillatiiig  slide,  front  end  of 
lug,  to  fixed  block  on  gun. 


Applied 

loads. 


Gauge  readings. 


Pounds. 
1,000 
10,000 
20.000 
80,000 
40,000 
50,000 
60,000 
60,000 
40,000 
80.000 
20,000 
10,000 


Direct 
movement. 


Inch. 

0. 

.0041 
.0090 
.0138 
.0180 
.0226 
.0273 
.0274 
.0276 
.0276 
.0196 
.0108 


Bet. 


Inch. 


.0015 


Remarks. 


On  gauged  length  D  (difference  of  A  and  C),  from  bottom  of  sleeve, 
rear  end  of  lug,  U)  front  end  of  lug  of  oscillating  slide. 


1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 

60.000 
60,000 
60,000 
60,000 
40,000> 
40,000 
30,000 
80.000 
26,000 
26.000 
26,000 
22,000 
22.000 
20,000 
20,000 
18.000 
18,000 
15,000 
12.000 
10,000 
8,000 
6,000 
4,000 
2,000 
1,000 

1,000 


0. 

-.0018 
-.0030 
-.0062 
-.0070 
-.0092 
-.0110 

-.0113 
-.0113 
-.0112 
-.OUl 
-.0106 
-.0106 
-.0104 
-.0103 
-.0098 
-.0090 
—.0090 
-.0088 
-.0062 
-.0080 
—.0077 
-.0077 
-.0073 
-.0068 
-.0056 
—.0048 
-.0041 
-.0082 
-.0025 
-.0016 


Movement  is  one  of  approach  of  extremities  of  gauged 
length  to  each  other. 


After  5  minutes. 
After  10  minutes. 

After  5  minutes. 

After  5  minutes. 

After  5  minutes. 

After  6  minutes. 
After  10  minutes. 

After  5  minutes. 

After  6  minutes. 

After  3  minutes. 


-.0009 
-.0006 


Set  after  resting  15  hours. 


On  gauged  length  B,  over  ends  of  piston  rod. 


1,000 
10,000 
20.000 
80,000 
40,000 
60,000 
60.000 
60,000 
40,000 
80,000 
20,000 
10,000 
60,000 

0. 
.0026 
.0066 

.0083 
.0112 
.0143 
.0172 
.0171 
.0170 
.0161 
.0109 
.0066 
.0175 

• 

.0003 
.0008 
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No.  10282. 


Observations  for  elongation  of  piston  rod  in  special  straining  fixture. 
Piston  removed  from  the  recou  cylinder  ana  tested  alone  in  special 
fixture. 

On  gauged  length  B,  over  ends  of  piston  rod. 


Gauge  readings. 


Applied 

leads. 


Ptmnds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
42,800 

30,000 
20,000 
10,000 
1,000 
10.000 
20.000 
80,000 
35,000 
40.000 
42.800 
40,000 
35.000 
80,000 
20.000 
10,000 

80,000 
40,000 
45.000 
50,000 
55,000 
60.000 

1,000 
60,000 

1,000 


Direct 
movement. 

Set. 

Inch. 
0. 

Inch. 

.0016 

.0037 

.0068 

.0079 

.0099 

.0119 

.0140 

.0160 

.0172 



.0121 



.0080 

.0089 

.0001 

.0039 

.0080 

.0121 

.0140 

.0161 

.0172 

.0161 

.0141 

.0121 

.0080 

.0040 
.0121 

.0001 

.0161 

.0188 

.0206 

.0224 

.0245 

.0001 

.0245 

.0001 

Remarks. 
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No.  10283. 

Gun  returned  to  testing  machine  for  supplementary  obser\"ations. 

Gun  in  tiring  position,  bottom  side  up.  Counter  recoil  springs  in 
the  cylinder.  Observations  of  resistance  of  moving  gun  into  recoil 
position  and  return. 


iResirtance.    Travel  of 

Remarks. 

* 

1 

1 

gun. 

PouTidt. 

Inches. 

800 

0. 

initial  load. 

2,180 

.50 

2,400 

1.00 

2,460 

1.50 

2. 620 

2.00 

2,800 

2.50 

3,060 

3.00 

3,280 

3.50 

i 

3.470 

4.00 

3,780 

4.50 

4,200 

4.86 

• 

1,900 

4.50 

1,K20 

4.00 

1,540 

3.60 

1,420 

3.00 

1 

1,360 

2.60 

1.100 

2.00 

940 

1.50 

630 

1.00 

410 

.50 

2,150 

.50 

2,380 

1.00 

2.510 

1.50 

2,610 

2.00 

; 

2.840 

2.60 

3.100 

3.00 

3.340 

3.60 

3,800 

4.00 

3,780 

4.50 

4.250 

4.86 

2,010 

4.50 

1,860 

4.00 

i,no 

3.60 

1,500 

3.00 

1,340 

2.50 

1,160 

2.00 

920 

1.60 

590 

1.00 

340 

.50 

1 
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Gun  in  firing  position. 

Gauee  lenjjrtn  rrom  fixed  block  on  gun  to  a  point  on  the  left  trunnion. 
Steel  filling  pieces  in  cylinder,  counter  recoil  springs  having  been 
removed. 


1 

Gauge  reading. 

Remarkii. 

Direct 
movement. 

Set. 
Inch. 

Pounds. 

1,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
60,000 
*      40,000 
30,000 
20,000. 
10,000 

1,000 

1,000 
10,000 
20,000 
30.000 
40,000 
60,000 
60,000 

Inch. 

0. 

.0265 
.0600 
.0877 
.1134 
.1882 
.1510 
.1486 
.1478 
.1421 
.1247 
.0898 

Initial  load. 

Micrometer  reset  to  cero  under  initial  load. 

.0466 

0. 
.0169 
.0382 
.0660 
.0728 
.0880 
.1041 
.1020 
.  0994 
.0958 
.0809 
.0411 

!        50.000 

40,000 

1        80,000 

<        20,000 

10,000 
1,000 

.0002 

60,000 

.1070 

1,000 

.0005 

60,000 

.1067 

1          1,000 

.0007 

60,000 

.1066 

;       1,000 

.0007 

' 

Grauged  length  from  fixed  block  on  gun  to  a  point  on  the  center  of 
the  right  trunnion. 


1,000 
10.000 
20,000 
80,000 
40,000 
60.000 
60,000 
60,000 
40,000 
30,000 
20,000 
10,000 

1,000 
60,000 

1,000 


0. 
.0118 
.0805 
.0474 
.0631 
.0794 
.0939 
.0925 
.0902 
.0871 
.0767 
.0415 


0989 


.0012 


0006 
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Gun  in  recoil  position. 

Gaugfed  lengtn  from  fixed  block  on  gun  to  a  point  on  the  center  of 
the  right  trunnion. 


Gauge  readings. 


Applied 
loads.      I 


Poutidg. 

1.000 
10.000 
20.000 
30.000 
40,000 
50,000 
60.000 
50.000 
40,000 
30.000 
20.000 
10.000 

1.000 
60.000 

1.000 
60,000 

1,000 
60,000 
60,000 
60.000 

1.000 


Direct 
movement. 


Set. 


Remarks. 


'       Iiich. 
0. 

Inch. 

'          .0193 

.0418 

.0613 

.0812 

.1012 

.1214 

.1180 

.1139 

.1055 

.0770 

.0429 

.0001 

.1233 

.0012 

.1238 

.0014 

.i245* 

.1251 

.1254 

1 

.0022 

Initial  load. 


After  5  minutes. 
After  10  minutes. 


Gauged  length  from  fixed  block  on  gun  to  point  on  the  left  trunnion. 


1.000 

0. 

Initial  load. 
After  5  minutes. 

10.000 

.0193 
.0409 
.0611 
.0611 
.1014 
.1215 
.1184 
.1141 
.1054 
.0755 
.0395 

20,000 
80.000 

40,000 

50.000 

60,000 

50.000 

40.000 

90,000 

20.000 
10,  (NN) 

1,000 
60,000 
60,000 

1,000 

.0004 

.1227 
.1226 

—.0010 

t 

20(i         FREE   TEST   OF   PI8T0M    BOD   FOB   lo-POUNDER   GCK. 
No.  102S5. 

Fkee  Test  of  Piston  Rod  for  15-PotJNDER  Gun.  for  the  Drigos- 
Seabdky  Gun  and  Ammunition  Company,  Derby,  Conn, 


ja*" 


Measurements  taken  by  means  of  a  caliper  over  ends  of  rod. 

Loadij  of  tension  applied  to  the  rod  between  the  head  and  .Hpheri<'a] 
seated  nut.  Washers  with  spherical  seats  used  to  secure  axial  direc- 
tioa  of  line  of  pull. 


mov 

nugg  readings. 

mem. 

Set. 

V 

■xdt.    1       I 

i 

m 

000 

OOM 
023« 

osee 

s 

QMS 

iDltl&l  la«l. 

10 

20 
SO 
40 

W 
1« 

la 

-.VXrt 

-.0002 

1 

-.0002 

! 

Test  discontinued. 

The  apparent  minus  set  of  "  0002  was  attributed  to  a  change  in  the 
temperature  of  the  caliper  arm  employed  during  the  progress  of  the 
teat. 
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No.  10286. 

Drigos-Seabury  15-Pounder  Gun  No.  12,  with  Steel  Oscillat^ 

iNG  Slide  in  Lieu  of  the  Bronze  Slide. 

Gun  in  firing  position,  bottom  side  up. 

Measurements  on  gauged  length  A,  oottom  of  sleeve,  rear  end  of 
lug  to  fixed  block  on  gun. 


1 

Applied 
loads. 

Gauge  readings. 

Remark)*. 

1 
Direct             a  . 
movement.'       °^"" 

Pounda. 
1,000 
10,000 
20,000 
SO.  000 
40,000 
60.000 
60,000 
50.000 
40,000 
30.000 

Inch. 

0. 

.0(MO 
.0104 
.0164 

Inch. 
0. 

Initial  load. 

• 

.0227 
.0282 

.0340 

.0340 
.0340 
.0837 
.0261 

1       20,000 

10.000 

.0133 

1,000 



0. 

• 

Measurements  on  gauged  length  C,  from  bottom  of  oscillating  slide,, 
front  end  of  lug  to  fixed  block  on  gun. 


1.000 
10,000 
20.000 
30,000 
40.000 
60,000 
60.000 
50,000 
40,000 
30,000 
20,000 
10.000 

1,000 
60.000 

1,000 

0. 
.0030 
.0098 
.0165 

0. 

Initial  load.  ^ 

• 

.0225 
.0282 
.0342 
.0342 
.0342 
.0342 
.0265 
.0141 

.0017 

.0366 

.0017 

On  gauged  length  B,  over  end  of  piston  rod. 


1.000 
10,000 
20.000 
30,000 
40,000 
50,000 
60.000 
60,000 
40,000 
30.000 
20.000 
10,000 

1,000 

0. 
.0081 

0. 

Initial  load. 

.0061 
.0092 
.0124 
.0155 
.0185 
.0185 
.0183 
.0177 
.0116 
.0059 

.0006 

208 


RECOIL   MECHANISM  15-POUNDER   GUN   NO.  12. 


Gun  rotated  180^  and  brought  right  side  up.     Measurements  on 
gauged  length  L,  across  top  of  oscillating  slide  at  rear  end. 


Applied 
loads. 

Pounds. 
1,000 
10,000 
20,000 
30,000' 
40,000 
60,000 
60,000 
50,000 
40,000 

Gauge  readings. 

Direct            c^. 
movement.:       °^ 

Inch, 

0. 

.0182 
.0324 

Inch. 
0. 

Initial  load. 

.0425 
.0496 
.0552 
.0608 
.0584 
.0524 

• 

30,000              -0128 

20,000 

10,000 

1,000 

.0805 
.0199 

0. 

Remarks. 


Measurements  on  gauged  length  M. 


1,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 

1,000 

0. 
,0082 
!0144 
.0184 
.0222 
.0253 
.0284 
.0272 
.0251 
.0178 
.0116 
.0062 

0. 

.0006 

Initial  load. 


Measurements  on  gauged  length  N. 


1.000 
10,000 
20,000 
30,000 
40,000 
60,000 
60.000 
60,000 
40,000 
80,000 
20,000 
10,000 

1,000 


0. 

-.0020 
-.0065 
-.0103 
-.0127 
-.0151 
-.0172 
-.0175 
-.0168 
-.0144 
-.0113 
-.0072 


0. 


Initial  load. 

Movement  inward  toward  the  gun. 


-.0004 
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Iron  dog 


\  4i" X 1" 


fitted  across  the  cheeks  of  the 


steel  oscillating  slide  at  the  rear  end,  in  order  to  restrict  the  outward 
movement  of  Uie  slide  at  this  place. 
Measurements  on  gauged  length  N. 


Applied 
loads. 

Gauge  readiugB. 

Direct 
movement. 

Set. 

Remarks.                                          j 

i 
1 

Pound*. 

1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60.000 
60.000 
40,000 
30.000 
20.000 
10,000 

1.000 

Inch. 
0. 

-.0017 
-.0041 
-.0094 
-.0118 
-.0139 
-.0159 
-.0167 
-.0158 
-.0186 
-.0110 
-.0076 

Inch. 
0. 

Initial  load. 

Movement  inward  toward  the  gun. 

-.0015 

Measurements  on  gauged  length  M. 


1,000 
10,000 
20.000 
30.000 
40.000 
50.000 
60.000 
60.000 
40,  (NX) 
80.000 
20.000 
10.000 

1,000 

0. 
.0080 
.0088 
.0058 
.0070 
.0089 
.0109 
.0092 
.0066 
.0020 
.0002 

-.0005 

0. 
r 

Initial  load. 

>.0002 

Gauged  length  L  inaccessible  on  account  of  the  presence  of  the 
iron  dog. 

Gun  i*otated  180^  and  brought  bottom  side  up.  Iron  dog  still  in 
place. 

Measurements  on  gauged  length  B,  over  ends  of  piston  rod. 


1.000 
10,000 
20.000 
30.000 
40.000 
50.000 
60.000 
50.000 
40,000 
80,000 
20,000 
10.000 

l.OOO 

0. 
.0061 
.0066 
.0099 
.0130 
.0168 
.0192 
.0192 
.0189 
.0163 
.0106 
.0061 

0. 

Initial  load. 

............ 

.0003 

H.  Doc.  508 14 
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Screw  jacks  under  rear  end  of  slide. 


Applied 
loads. 


Ptmnds. 

1,000 
60,000 
60,000 

1,000 


Gauge  readings. 


Direct 
movement. 


Set. 


Inch. 


Inch. 
.0005 


Remarks. 


.0007 


Slide  and  eye-bar  fixtures  Jarred  with  hammer. 


Iron  dog  removed. 

Slide  lubricated  with  Albany  grease  and  graphite. 


1 

1,000 

.0008 

60,000 

.021-2 

1,000 

60.000 

1.000 

.0008 

.0213 

.0008 

Iron  dog  returned  to  place. 


1,000 
60,000 

1,000 
60.000 
60,000 

1,000 
60,000 

1,000 

.0008 

Lug  on  slide  jarred  with  hammer. 

Lug  on  slide  jarred  continuously  while  load  was  advanced. 
Micrometer  evidently  disturbed  in  its  position. 

* 

! 
t 

.0215 

• 

.0008 

.021.'> 

.0217 

• 



.0008 

-.imi 

-.0244 

1 

1 

Suspension  sling  of  crane  lowered  and  screw  jacks  put  under  trun 
ions  and  a  part  oi  the  weight  of  the  gun  carried  by  the  jacks. 


1,000 
60,000 
00,000 

-.0246 

-.0036 
-.0038 

Muszleof  gun  raised  by  a  screw  jack.   Jacks  removed  irom 
under  trunnions. 


Jack  removed  and  part  of  weight  of  gun  carried  by  suspension  sling 
of  crane. 

Recoil  cylinder  opened  and  packing  removed. 
Again  assembled  and  test  resumed. 


1,000 
60,000 

-.0248 

* 

-.0045 

RECOIL   MECHANISM — 15-POUNDER   GUN   NO.  12. 
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Simultaneous  readings  taken  are  gauged  lengths  A*  and  B.  Gauged 
length  A*  established  from  fixed  block  near  rear  end  of  recoil  cylinder 
to  rear  end  of  lug  of  sleeve. 


Gauge 

readings. 

Applied 

-  - 

RemarkR. 

lOftdBw 

1 

1 

On  Ai. 
Inch. 

1      OnB. 
Inch. 

iVnriM/#. 

1,000 

0. 

0. 

Mlcrometcra  reset  at  zero. 

10.000 

.0061 

1         .0081 

20,000 

.0141 

.0066 

40.000 

.0288 

.0138 

GO.  000 

.0420 

.0205 

70.000 

.0701 

.0232 

1.000 

.0228 

0. 

• 

72,000 

.0879 

.0241 

1,000 

.0888 

0. 

Recoil.  Mechanism  of  Driggs-Skabury  Fifteen-Pounder  Gun, 

No.  12. 


SUPPLEMENTARY  TEST  WITH   REENFORCED  CAST-STEEL   SLEEVE   AND 

REENFORCED   BRONZE  OSCILLATING   SLIDE. 

The  sleeve  was  reenforced  by  additional  metal,  gusset  shaped,  at  the 
root  of  the  lug.  The  oscillating  slide  had  a  ribbed  steel  cap  across  the 
top  and  a  steel  lug  brace  on  the  bottom  side. 

Gauged  lengths  designated  by  the  letters  before  used  in  the  tests 
with  this  gun  refer  to  the  same  places  on  the  gun.  The  new  gauged 
length  Q  was  established  to  show  the  movement  of  the  slide  within 
iti^elf,  and  was  defined  at  one  extremity  on  the  front  end  of  the  lug, 
and  at  the  other  end  on  a  strap  which  was  bolted  to  the  sides  of  the 
slide  at  the  rear  end. 

The  tests  were  made  in  the  order  in  which  the  details  are  reported. 
Following  the  methods  of  previous  tests,  loads  were  applied  in  suc- 
cessive increments  up  to  60,000  pounds  tension,  and  then  observing 
the  rejsilience  as  the  loads  were  successively  reduced. 

In  the  present  tests,  observations  on  gauged  length  A  showed  an 
extension  of  ".0090,  against  ".0340  in  the  earlier  test,  indicating  appar- 
ently a  greater  degree  of  rigidity  in  the  reenforced  steel  sleeve  over 
the  ordinary  bronze  sleeve. 

On  gauged  length  C  a  greater  movement  was  observed  than  in  the 
previous  test,  a  part  of  which  excess  was  attributed  to  the  greater 
jitrains  developed  m  the  piston  rod  and  the  remainder  to  the  slide  itself. 
The  net  movement  of  the  piston  rod,  gauged  length  B,  was  found  to 
be  ".0210  to  ".0211,  against  ".0179  of  the  previous  test.  Special  treat- 
ment in  the  earlier  test  had  been  the  means  of  obtaining  a  higher 
extension.  This  comparison,  however,  refers  to  the  ordinaiy  state  of 
the  mechanism. 

In  recoil  position,  during  the  present  test,  the  total  extension  of 
the  piston  was  ".0197  to  ".0201. 

On  a  gauged  length  from  comer  to  corner  of  the  rear  lower  end  of 
the  slide,  a  movement  of  ".123  and  ".115  was  found  when  the  gun  was 
in  firing  and  recoil  positions,  respectively.  This  mcyemeat  took  placf 
in  an  outward  direction. 
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After  tests  in  the  firing  and  then  in  the  recoil  position  of  the  gtin^ 
the  gun  was  returned  to  firin&f  position  and  simultaneous  readings 
taken  on  gauged  lengths  A  ana  B.  Loads  were  increased  until  the 
extension  of  tne  piston  rod  indicated  that  60,000  pounds  tension  had 
reached  that  part,  which  occurred  when  a  load  of  sibout  69,000  pounds 
was  on  the  mechanism.  Loads  were  increased  to  72,000  pounds  ten- 
sion, the  maximum  stress  of  the  preceding  test. 

No.  10305. 

Gun  in  firing  position,  bottom  side  up. 

On  gauged  length  A,  bottom  of  sleeve,  rear  end  of  lug,  to  fixed 
block  on  gun. 


Applied 
loftds. 


Pounds. 

1,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
60.000 
40,000 
90,000 
20.000 
10,000 

1,000 
60,000 

1,000 

1,000 

60,000 

1,000 


Qaoge  readings. 


Direct 
movement. 

Set. 

Inch. 
0. 
.0010 

Inch. 
0. 

.0027 

.0040 

.0069 

.0074 

.0090 

.0090 

.0089 

.0066 

.0044 

.0024 

.6661+ 

.0090 

.0002 

0. 

.0090 

.0001 

Remarks. 


Initial  load. 


After  one-half  hour  rest. 


On  gauged  length  C,  from  bottom  of  oscillating  slide,  front  end  of 
lug,  to  fixed  blocK  on  gun. 


1,000 
10,000 
20,000 
80,000 
40.000 
60.000 
60.000 
60,000 
40,000 
90,000 

ao.ooo 

10,000 
1.000 

60,000 
1.000 

60,000 
1.000 


0. 
.0065 

0. 

.0110 

.0162 

.0212 

.0267 

.0304 

.0304 

.0800 

.0216 

.0147 



.0078 

............ 

.0008 

.0307 

.0008- 

.0813 

.0009 

Initial  load. 
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On  ^uged  length  B,  over  ends  of  piston  rod. 


Applied 
loadi. 

Gauge  readings. 

Direct 
movement. 

f 

Set. 

Remarks. 

Pounds. 
1,000 
10,000 
20,000 
90,000 
40.000 
50,000 
60,000 
60,000 
40.000 
30,000 
20,000 
10.000 

Inch. 

0. 
.0032 
.0066 
.0101 
.0136 
.0169 
.02M 
.0202 
.0197 
.0135 
.0086 
.0036 

Inch. 
0. 

Initial  load. 

m 

1,000 

-.0006 

60.000 

.0204 

1,000 

-.0006 

10,000 

.0025 

20,000              .0063 

30.000 
40,000 
50.000 
60,000 
50.000 
40,0U» 
30,000 
20,000 
10,000 
1,000 

.0095 
.0132 
.0167 
.0202 
.0199 
.0185 
.0127 
.0078 
.0033 

-.0009 

On  a  gauged  length  across  rear,  lower  (when  gun  is  in  natural  posi- 
tion) corners  of  the  oscillating  slide. 


1,000 

0. 

10,000 

.021 

20,000 

.045 

30,000 

.067 

40,000 

.087 

50.000 

.106 

60,000 

.123 

60,000 

.122 

40,000 

.120 

30.000 

.108 

20,000 

.071 

10. 000 

.039 

1.000 

.0 

0. 


Initial  load 


On  gauged  length  Q,  from  bottom  of  oscillating  slide,  front  end  of 
lug,  to  strap  fixed  to  rear  end  of  slide,  and  encircling  the  recoil  cylin- 
der, showing  movement  of  the  slide  within  itself. 


1,000 
10.000 
20,000 
30,000 
40,000 
50.000 
60,000 
50,000 
40,000 
80,000 
20.000 
10,000 

1.000 
60,000 

1,000 
60,000 

1,000 


0. 

-.0046 
-.0091 
-.0129 
-.0162 
-.0193 
-.0219 
-.0217 
-.0200 
-.0152 
-.0105 
-.0046 


0. 


-.0216 

-.'wif 


+.0003 

+.'6667' 

-f.Oodo' 


Initial  load. 

Movement  on  overturning  one,  toward  the  rear. 
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Gun  in  position  at  half  recoil. 

One  2i^"  special  filling  piece  in  the  cylinder.     Mea*>urements  taken 
on  gauged  length  Q. 


1 

Applied 
loads. 

Gauge  readings. 

Direct 
movement. 

Set, 

Remarks. 

,    Poundg. 

1,000 

19,000 

Inch. 
0. 

-.0048 
-.0095 
-.0140 
-.0176 
-.0211 
-.0240 
-.0237 
-.0227 
-.0192 
-.0131 
-.0078 

hich, 
0. 

Initial  load. 

'        20.000 

. 

30.000 

40.000 

50,000 
60,000 
50,000 

40,000 

30,000 
20,000 
10.000 

1,000 
60,000 

1,000 
60,000 

1.000 
60,000 

1,000 

i 

-.0015 

-.0246 

-.0024 

-.0258 

-.0081 

-.0271 

-.0010 

Gun  in  recoil  position. 

Qn  gauged  length  across  rear,  lower  (when  gun  is  in  natural  posi 
tion)  corners  of  the  oscillating  side. 


Applied 
loads. 


Pounds. 

1.000 
10.000 
20,000 
30.000 
40,000 
50,000 
60.000 
50,000 
40.000 
30,000 
20,000 
10.000 

1,000 


Gauge  readings. 


Direct 
movement. 


hich. 
0. 
.016 
.037 
.057 
.077 
.096 
.115 
.115 
.114+ 
.114 
.087 
.043 


Set. 


Remarks. 


Inch. 
0. 


0. 


Initial  load. 


On  gauged  length  B,  over  ends  of  piston  rod. 


l,(JO0 

0. 

10,  U(H) 

.0027 

20.  IXX) 

.UCXjO 

3u,0G0 

.0096 

4'>.000 

.0127 

60,000 

.0162 

60.000 

.0190 

50.0UO 

.0191 

40.  a(K) 

.01N< 

80,  (HX) 

.01*1 

20.000 

.0081 

10.000 

.0037 

1,000 

60.000 

.0199 

1.000 

60,000 

.0199 

1,000 

-.OOOi 

-.'6062' 


-.0002 


Initial  load. 
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On  gauged  length  C,  from  bottom  of  oscillating  slide,  front  end  of 
lug.  to  fixed  block  on  gun. 


Gauge  readings. 


Applied 
loads. 


I     Direct 
movement 


Set. 


Pounds. 

1,000 
10. 000 
20,000 
3U.0OO 
40.000 
50.000 
60,000 
60.000 
40.000 
30.000 
20,000 
10,000 

1,000 
60,000 
50,000 

1.000 


Inch. 

0. 
.0046 
.0096 
.0141 
.0191 
.0236 
.0279 
.0281 
.0252 
.0184 
.0117 
.OOtS 


Inch. 
0. 


.0002 


.0282 
.0282 


0. 


Remarkw. 


Initial  load. 


On  gauged  length  A,  bottom  of  sleeve,  rear  end  of  lug,  to  fixed 
block  on  the  gun. 


1.000 

0. 

10,000  1 

.0013 

20.000 

.0027 

so.  000 

.0043 

40.00U 

.0060 

So. 000  1 

.0078 

00.000 

.0097 

ro.ooo 

.0095 

10.000 

.00H6 

w.ooo  • 

.0064 

■A),  000 

.0039 

lO.Ott) 

.0019 

l.OOO  . 

0. 


0. 


On  gauged  len^h  Q,  from  bottom  of  oscillating  slide,  front  end  of 
lug,  to  strap  fixed  to  rear  end  of  slide,  showing  movement  of  the  slide 
within  itself. 


1.000    I 
10,000    ' 
20.000    I 
30.000    ' 
40,000    I 
50.000    I 
60.000 
6U.0OO 
40.000    I 
30.000 
21).  000 
10,000    < 

1.000      . 
60.000    j 

1.000     I. 
60.000     , 

1.000      . 

1,000    1. 
60,000    I 

1,000    I. 
60,000 

1,000     . 


0. 
-.0044 

0. 

—.0093 

- . 0139 

-  0179 

-  0216 
-.0254 
-.0256 

-.0248 

-.0201 

-.0141 

-.0071 

""  +.66o5* 

-.0256 

+  0012 

'"  +  .66i6* 
+  .0017 

-.0256 

-.0253 

+  .0019 

-.0252 

+  .0017  1 

initial  load. 


.\fter  10  miniiteis'  rest. 
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Gun  in  firing  position. 

Simultaneous  readings  taken  on  gaufifed  lengths  A^  and  B. 
Gauged  length  A^  established  from  &x:ed  block  on  the  gun  m 
end  of  recoil  cylinder  to  rear  end  of  lug  sleeve. 


Gauge  readings. 

Applied 
loads. 

Remarks. 

OnA». 

OnB. 

Pounds. 

Inch, 

Inch. 

1,000 

0. 

0. 

Initial  load. 

10,000 

.0015 

.0061 

20,000 

.0026 

.0065 

30,000 

.0041 

.0102 

40,000 

.0056              .0140 

60,000 

.0072 

.0176 

60,000 

.0089 

.0207 

65,000 

.0095 

.0227 

68,000 

.0100 

.0288 

69,000 

.0101 

.0241 

1,000 

0. 

0. 

72,000 

.0110 

.0257 

1,000 

.0003 

.0002 

72,000 

.0114 

.0261 

1,000 

.0002 

.0003 

72,000 

.0114 

.0261 

1,000 

.0002 

.0003 

On  gauged  length  C,  from  bottom  of  oscillating  slide,  front  en 
lug,  to  fixed  block  on  gun. 


1,000 

0. 

10,000 

.0057 

20,000 

.0108 

30,000 

.0157 

40,000 

.0207 

50,000 

.0251 

60,000 

.0302 

70,000 

.0349 

•^,000 

.0354 

70,000 

.0354 

60,000 

.0354+ 

50,000 

.0353 

40,000 

.0272 

30,000 

.0201. 

20,000 

.0135 

10,000 

.0072 

1,000 

0. 


.0001 


Initial  load. 


.  1 1 
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SLICES  FROM  THE  TUBES  OF  5-INCH  R  F.  GUNS. 
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DTTEEH AL  STRAINS  IN  QtTTS  FOEGDTGS. 

Internal  stmins  were  introduced  by  heating  the  forcings  and  cooling 
the  same  rapidly  by  quenching  from  the  bore. 

These  detei*minations  were  made  upon  the  metal  from  the  tubes  of 
5-inch  R.  F.  guns. 

The  initial  temperature  of  the  tubes  at  the  time  of  quenching  was 
j^neralh^  between  850^  and  900^  F.,  with  a  rate  of  flow  for  the  water 
of  al)out  100  gallons  per  minute.  Where  more  than  one  set  of  deter- 
minations appear  for  the  same  tube  it  indicates  that  the  metal  had 
been  re-treated  or  annealed  between  opei-ations. 

The  numbers  of  the  several  tubes,  with  the  compression  stresses  cor- 
responding to  the  strains  found  in  the  rings  next  the  bore  of  the  forc- 
ings, are  shown  in  the  following  table: 


No.  of  tube. 


Compressive  stress  i 

I     next    the   bore  | 

per  square  inch.  , 


Remarks. 


Breech 
end. 


Muzzle 
end. 


PoutHh.     Pounds. 

n249Bs 44,800         49,000 

II272B3 '    27,800 


11272  BaBM  .... 
112?2BsBM— A. 
11272  Bs  BO— A  . 

11363  Bi 

1136:$  B, 

li:3t.3B, 

na^^Ba 

11363  Bs 

11467  Bi 

11775  Bj 

11775  B, 


11775  B4  MM. 
11775  B4  MO 
11775  B4  MI. 

11784  B, 

11784  Bi 


11784  01 15,900 


11781  Bi. 
11784  B,. 


11784  B3BM  .... 
11784  Ba  BO— A  , 
11784  B,BM- A. 

11791  B, 

11791  B, 

11791  B, 

11791  Bj 

11794  B5 

11794  Bs 

11T94B» 


11837  Ba 

11837  B3 

12485  B,BI 

12485  B7BM 

12485  B-  BI— A . . 
12485  B7BM— A. 
12485  Bj  BO— A  . 

20691  B3 

20691  Bj 


{ 


35,500 
29,700 
25,200 
35,900 
43,500 
40,500 
36,200 
35,900 
40,200 
33,000 
26,000 
22,800 


47,600 
16,800 


40.100 
19,400 

30,300 
24,000 
17,200 
23,300 
31,700 
22,700 
43.800 
31,200 
47,U00 
25,700 

55.500 
36,100 
29.300 
25,800 
20,200 
-26,300 
23.<MX) 
34.100 
45,000 


18.800 
I  36,700 
'    42,400 

!"87,"666' 
I  39.900 
'  35,300 
42,600 
I  44,500 
27,000 
24.900 
25,600 
38,600 
34,100 

14,900 
23.000 


Discard,  |". 

Muzzle  crop  end  after  second  an- 
nealing at  360°  F. 

Annealed  at  450°  P. 
Annealed  at  600°  F. 
Discard,  I". 

Discard.  |". 
Discard.  |". 

Discard,  |". 
Discard,  \". 


'25.600 
28,100 
26,000 
42.400 
32.500 
42, lOU 


17.400 
45,000 


Breech  end  after  annealing  7  feet  at 
666°  F. 


Breech  end  after  annealing  7  feet  at 
650°  F. 

Annealed  at  600°  F. 

Annealed  at  750°  F. 
I  Discard,  i". 
I 
i  Alter  annealing  at  650°  F. 

Discard.  |". 

Breech  end  after  annealing  7  feet  at 
665°  F 


Annealed  at  750°  F. 
Annealed  at  600°  F. 
Annealed  at  450°  F. 


43.200 
15,400 
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INTEBNAL   STRAINS   IN   GUN   FORGINGS. 


Tube  11249  B,. 
Breech  Slice. 
(f"  discard.) 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".  74;  exterior  diameter  of  slice,  10". 36. 

3    4 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square  inch .  > 

1 

Tension. 

Compres- 
sion. 

Tension. 

1 

Compres-  j 
sion.      1 

1 

Inches. 
4.90915 
5.6495 
9.6404 
10.2066 

Inch. 

Inch. 

.00725 

.00375 

Pounds. 

Poundf. 
44,900    , 
19,900 

2 ., 

3 

.00585 

16,600 

4 

'  .00035 

1,000    > 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6". 50;  exterior  diameter  of  slice,  9". 80. 


Rings. 


1  detached. 

2 

8 


4  detached. 


Present 

mean 

diameters. 


Inches. 
4.9164 
5.6478 
9.63925 
10.20695 


Strains. 


Tension. 


Inch. 


.0042 


Compres- 
sion. 


Inch. 


.00545 


Stresses  per  square 
inch. 


Tension. 


Ammfs. 


13.100 


Compres- 
sion. 


Pounds.   I 


28,900 


RINGS  ALL  DETACHED. 


2  detached 

5.65325 
9.63505 

8  detached 

......................... 

1 

INTERNAL   STRAINS   IN   GUN   FOEGINGS. 

Bbeech  Suge. 
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Interior  diameter,  4".74;  exterior  diameter,  10". 36. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

* 

Diameten. 

A. 

• 
B. 

Mean. 

1 

Inches. 
4.9093 
6.6481 
9.6443 

10.2112 

Inches. 
4.9090 
5.6609 
9.6865 

10.2020 

Inches. 
4.90916 
5.6496 
9.6404 
10.2066 

2 

3 

4 ' 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


• 

Rings. 

Diameters. 

% 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9154 
5.6467 
9.6433 

10.2135 

Inches. 
4.9174 
5.6489 
9.6852 

10.2U04 

Inches. 
4.9164 
5.6478 
9.68925 
10.20695 

2 

S 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.6515 
9.6876 


5.6550 
9.6825 


6.65325 
9.63605 


Breech  strains  released. 


Rings. 

Diameten. 

A. 

B. 

Mean. 

1  detached 

• 

Inch. 
+.0061 
-.0014 
-.0010 
+.0028 

Inch. 
+.0084 
-.0020 
-.0013 
-.0016 

Inch. 
+.00725 
-.0017 
-.00115 
+.00085 

2  in  slice 

3  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0048 
-.0067 


+.0061 
-.0027 


+.00645 
-.0042 


FIRST  TO  THIRD  PHASE. 


2  detached 

3  dotached 


+.0034 
-.0067 


+.0041 
-.0040 


+.00375 
-.00585 
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INTERNAL   STRAINS    IN    GUN    FOBGINGS. 


Tube  11249  B,. 
Muzzle  Slice. 
(f "  discard.) 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

8UCE   INTACT. 

Interior  diameter  of  slice,  4".20;  exterior  diameter  of  slice,  S".o± 


3  * 


Rings. 


1. 
2. 
3. 
4. 


Present 

mean 

diameterR. 


Strains. 


Ten-ion.      Conjpre. 


4.3461 
5. 1473 
7. 14446 
8.362a') 

1 
•  ••••••.  .•••1 

.0046    1 
.0025 

Inch. 
.0071 
.0024 


Stresses  per  square 
inch. 


Tension        Compres- 
lension.   ,       ^^^^^ 


Poundx.        Poundif. 

49,000 

U.CWl 

18,900     

9,000    , 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 00;   exterior  diameter  of  slice,  7".30. 


J   I 


Rings. 


1  detached 

2 

3 •. 

4  detached 


Present 

m^n 

diameters. 


strains. 


Stresses  j»er  square 
inch. 


Tension.  ,  Comp'*-     Tension.   ;  Comp-* 


Inches. 
4.36'22      '. 
5.1460      I. 
7. 1437      I 

8.36955     . 


Inch. 


Inch. 
"".6037" 


00:i76 


Pounds. 

"is,"  766' 


Pound*. 

'"•ii.'eoo* 


RIN(?S  ALL  DETACHED. 


2  detached 
S  detached 


5. 1497 
7.13996 


INTERNAL   STRAINS   IN   GUN    FORGINGS 


2'^3 


Muzzle  Slice. 

Interior  diameter,  4".20;  exterior  diameter,  8". 52. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

A. 

1 

Inches. 
4.3450 

2 

5. 1479 

8 

7.1545 

4 

8.3604 

Diameters. 


B. 


Inches. 
4.3452 
5. 1467 
7.1344 
8.3637 


Mean. 


Inches. 
4.3451 
5. 1473 
7.14445 
8.36205 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

A. 

Diameters. 

_    _         _ 

B. 

Mean. 

Inches. 
4.35*22 
5. 1460 
7.1437 
8.35955 

1  detached 

Inches. 
4.3511    . 
5. 1470 
7.1541 
8.3514 

Inches. 
4.35:^ 
5.1450 
7.1333 
8.3677 

2 

3 

4  detached 

RINGS  ALL  DETACHEI 

■ 

K 

5.1490 
7.1290 

2  detached , 

5.1504 
7.1509 

5. 1497 
7.13996 

3  detached 

Muzzle  strains 

released. 

Rings. 

A. 

Diameters. 
B. 

Mean. 

Inch. 
+.0071 
-.0013 
-.00075 
-.0025 

1  detached 

Inch. 

+.0061 

-.0009 

-.0004 

-.0090 

Inch. 
+.0081 
-.0017 
-.0011 
+  .0040 

2In  slice 

3  In  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 

+.0040 
-.0043 

2  detached 

+  .0034 
-.0032 

+.0037 
-.00375 

1  3  detached 

B. 

FIRST  TO  THIRD  PHAS 

1  2  detached 

+.0025 
-.0036 

+  .0023 
-.0054 

+.0024 
!     -.0045 

'  3  detached 

1 
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INTERNAL   STRAINS   IN   GUN   F0BOINO8. 


Tube  11272  B,. 

Muzzle  Slice. 

Muzzle  crop  end  after  second  annealing  at  360^  F. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4".27;  exterior  diameter  of  slice,  8".92. 


Rings. 

Present 

mean 

dlameten. 

Strains. 

Stresses  per  square     < 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres-  , 
sion.       ■ 

1 

1 

InchtM. 
4.4186 
6.1469 
7.1369 
8.7701 

Inch. 

Inch. 
.0041 
.00225 

Found: 

27,800     , 
13,100     ' 

2 

8 

.0028 

11,800 

4 

.0026 

8,900    ■ 

1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".00;  exterior  diameter  of  slice,  7".30. 


Ring& 

Present 
mean 
diameters. 

Strains. 

Stresses  per  sqoare 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.4227 
5.1464 

Indi. 

Inch. 

Pounds. 

Pounds. 

2 

.00275 

16,000 

8 

7.13565 

8.7727 

.00246 

10,800 

4  detached 

. 

RINGS  ALL  DETACHED. 


2  detached 

5. 14916 
7.1331 

3  detached 

1 

INTERNAL    STBAIN8   IN    GUN   FOBGINGS. 
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Muzzle  Slice. 

Interior  diameter,  4".27;  exterior  diameter,  8".92. 
Original  diameters  of  rings  in  the  slice. 


1. 

2. 
3. 
4. 


Inches. 
4. 4146 
5. 1476 
7.1357 
8.7661 


Mean. 


Inches. 

Inches. 

4.4226 

4.4186 

5.1462 

5. 1469 

7.1361 

7.1359 

8.7741 

8.7701 

Rings  1  and  4  detached;  rings  '2  and  8  in  the  slice. 


1  detached. 

2 

3 

4  detach^. 


Rings. 


Diameters. 


B. 


Inches.  I     Inches. 

4.4185  4.4269 

5. 1473  5. 1455 

7. 1356  7. 1355 

8. 7595  I        8. 7859 


RINGS  ALL  DETACHED. 


Mean. 


Inches. 
4. 4227 
5.1464 
7. 13555 
8. 7727 


1  detached. 

2  in  slice... 

3  in  slice... 

4  detached. 


.^fings. 


Diameters. 


A. 


Inch. 

+.0039 

-.0003 

-.0001 

-.0066 


B. 


Inch. 

+.0043 

-.0007 

-.0006 

+.0118 


2  detached 

1 

5. 1496 

5.1487 
7.1333 

5. 14915 
7.1331 

3  detached 

I.VXiQ 

Muzzle  strains  released. 

Mean. 


Inch. 
+.0041 
-.0006 
-.00035 
+.0026 


SECOND  TO  THIRD  PHASE. 


2  detached 

+.0023 
-.0027 

+.0032 
-.0022 

+.00275 
-.90245 

3  detached 

FIRST  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+.0020 
-.0028 


+.0026 
-.0028 


+.00225 
-.0028 


H.  Doc.  508 15 
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INTERNAL   STBAIN8   IN   GUN   F0BGING8. 


Tube  11272  B,  BM. 
Bbeegh  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT 

Interior  diameter  of  slice,  4". 76;  exterior  diameter  of  slice,  10".42. 


J   ± 


strains. 


Prt»ent 

mean 

diameters. 


Incftat. 
4.86155 
5.  (1598 
9.64915 
10.2744 


Tension. 


Inch. 


Compre«- 
Mion. 


Inch. 
.00675 
.0036 


.0053 
.0014 


Stresae.s  per  square 
inch. 


Tension       Compre»- 


Pounds. 


16.500 
4,100 


Pmtndt. 
35,500 
19,100 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 5;  exterior  diameter  of  slice,  9". 8. 


4 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stre.s»es  per  square 
inch. 

Tension.      Conjpj^. 

1 

Inch.             Inch. 

Tension. 
Ponnils. 

Compres- 
sion. 

1  detached 

Inches. 
4.8673 
5.65M 
9.64845 
10.2730 

Pounds. 

2 

.'..'. 0050 

26,500 

8 

.0046     

14,300 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

5.6634 
9.64385 

3  detached 



INTEBNAL   8TBAIN8   IN   GUN    F0BGING8. 
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Breecu  Slice. 

Interior  diameter,  4".76;  exterior  diameter,  I0",4:i. 
Original  diameters  of  rings  in  the  slice. 


Rings. 


1. 

*  ■ 

4. 


Diameters. 

A. 

B. 

Mean. 

Inches. 
4.8623 
5.6583 
9.6536 

10.2781 

Inches. 
4.8608 
5.6613 
9.6447 

10.2767 

Inches. 
4.86155 
5.6596 
9.64915 
10.2744 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

....                 .       _              ^ 
Diameters. 

r 

A. 

'         B. 

Mean. 

1  detached 

Inches. 
4.8674 
5.6570 
9.6530 

10.2543 

Indies. 
4. 8672 
5.6598 
9.6439 

10.2917 

Inches. 
4.8673 
5.65W 
9.64845 
10.2730 

•1 

3 

4  detached 

RINGS  ALL  DETACHED. 

2  detach  ed 

3  detached 

Breech  strains  released. 


5.6621 
9.6481 


5.6647 
9.6396 


5.6634 
9.64385 


Rings. 


1  detached 
2 in  slice... 

3  In  slice... 

4  detached 


2  deiache<i 

3  detached 


A. 


Inch. 

+.0051 

-.0013 

-.0006 

-.0188 


SECOND  TO  THIRD  PHASE. 


+.0051 
-.0W9 


FIRST  TO  THIRD  PHASE. 


Diameters. 

B. 

Mean. 

Inch. 

+  .0064 

-.0015 

.0008 

+  .0160 

Inch. 
+.00575 
-.0014 
-.0007 
-.0014 

+  .0049 
-.0043 


+  .0050 
-  .0046 


2  detached 

3  detached 


+.0038 
-.0a55    ► 


+.0034 

--.oa)i 


+  .00:56 
-.Ott^3 
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INTERNAL   8TBAIN8   IN   GUN   F0RGING8. 


Tube  11272  B,  BM— A. 

Bbeech  Slice. 

Annealed  at  450^  F. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4". 72;  exterior  diameter  of  slice,  10".42. 


3  ± 


Present 

mean 

diameters. 


Strain*!. 


Stresses  per  square 
inch. 


Tension.   '  ^-"P-"  '  Tension.   ,  ^"^^ 


Inches. 
4.8.5005 


Inch. 


I       Inch.       I     Pountls.         PowidM. 

0048        29,700 

01I32.T    ' I        17,:«0 

.'m[      s  16,800     

.0007      '  2,000      


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 5;  exterior  diameter  of  slice,  9". 8. 


Kings. 


Pre.sent 

mean 

diameters. 


Inchcit. 

1  detached 4. 8MS5 

2 ,      5.(Vl91 

3 '      9.(>48e 

4detached i    10.27245 


Strains. 

stresses  per  square 
inch. 

Tension, 

Compres- 
.sion. 

Tension. 

Compres- 
Mon. 

Inch.              Inch. 

Poundji. 

Pounds. 

.00425 

..,,... 

22,600 

.0048 

14,900 

lilNGS  ALL  P1*:T ACHED. 


2  detached 

3  detached 


5.65335    ', 
9.64:.«      ;, 


INTERNAL   STRAINS   IN    GUN   FORGINGS. 
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Breech  Slice. 

Interior  diameter,  4". 72;  exterior  diameter,  10".42. 
Original  diameters  of  rings  in  the  slice. 


> 

RiiigM. 

A. 

Diameters. 

B. 

Mean. 

1 

, 

Incht's. 
4.8501 
6.6520 
9.6483 

10. 2784 

Inches. 
4.&500 
5.&482 
9.6501 

10.2679 

Inches. 
4.85005 
6.6501 
9.6492 
10.27315 

1     •> 

3 

» 

4 

Rings  1  and  4  detached;  rings  2  and  8  in  the  slice. 


1  detached 

2 

3 

4  detached 


Diameters. 


Rinjfs. 


Inches. 
4.8547 
5.6508 
9.6476 

10. 2847 


RINGS  ALL  DETACHED. 


B. 


Inches. 


Mean. 


Inches. 


4. 8550  4. 85485 

5.6474  5.6491 

9.M96  I      9.6486 

10.2602  I     10.27245 


2  detached 

3  detached. 


Breech  sti-ains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

I7ich. 
+  .0048 
-.0010 
-.0006 
-.0007 

1  detached 

Inch. 
+  .0046 
-.0012 
-.0007 
+  .0063 

Inch. 
+  .0050 
-.0008 

-.ooa5 

-.0077 

2 

3 

4  detached - - 

RINGS  ALL  DETACHEI 

). 

2  iletm'hed 

E. 

+  .0041 
-.0012 

+  .0044 
-.0084 

+  .00425 
-.0048 

3  detached 

FIRST  TO  THIRD  PHAS 

2  detai'hed 

+  .0029 
-.0019 

+.oo:« 
1       -.0089 

-f .  00325 
-.0054 

8  detached 

1 
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INTERNAL   STRAINS   IN    GUN    FOBGINOS. 


Tube  11272  B,  BO— A. 


Breech  Slice. 

Annealed  at  mr  F. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 


SLICE   INTACT. 


Interior  diameter  of  slice,  4".73;  exterior  diameter  of  slice,  10".43. 


J 

4 

/ 

JV___— 

. — - — tt 

•r 

rr 

"n 

i  t 

1 

Li- 

-jj 

' ' 

-L 

Rings. 


I 


1 

2 

8 

4 '    10.2792 


StraitiK. 


Present 

mean 

diameters. 


Tension. 


Compree- 
hion. 


Stresses  i>er  «4«.iuare     I 
inch.  I 


Tension. 


Cnmpres- 

'«i»)n. 


Inchet. 

4. 8783ft 

6.6503 

9.6487 


Inch. 

Inch. 
.0041 
.0032 

Pounds. 

Ptytindf. 
L        25, 200 

17,000 

.00265 

8,200 

'  .0009.^ 

2.800 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 5;  exterior  diameter  of  slice.  W'.H. 


.   1  1 


3     4 


Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses  per  square 
inch. 


!   Ton,lo„.  I  ^<-P""  i   T-.lon.  '  fo°|P- 


Inches. 

1  detached 4.88245 

2 5.64945 

3 ^^^  __^ [      9_ 6482 

4  detached"  .'!.*!.*."!!*.!!!!!.'!!*!!!.".*!!  10. 28015 


h 


Inch. 

Inch. 

Pounds. 

Pwmd*. 

.00405 

21..'i00 

.00215 

6,700 

RINGS  ALL  DETACHED. 


2detaohed '      6.6535 

1 

Sdetachtxi 9.646a5 

,  . 

"•*•*•• ' 

1 

! 1 

INTERNAL  STRAINS  IN  GUN  F0RGING8. 
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Breech  Slice. 

Interior  diameter,  4". 73;  exterior  diameter,  10". 43. 
Original  diameters  of  rings  in  the  slice. 


RiiigH. 

Diameters. 

A.         1          B.         1 

1                      1 

Mean. 

Inches. 
4.87835 
5.6503 
9.6487 
10.2792 

1 

1 

Inches. 
4.8780 
6.  (;474 
9.6484 

10.2776 

Incites. 
4.8787    1 
6.6632    ' 
9.W90 

10.2808 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


• 

Ring?!. 

A. 

Diameters. 
B. 

Mean. 

1  detached 

Inches. 
4.8829 
5.6462 
9.6476 

10.2862 

5.6504 

9.6458 

Inches. 
4.8820 
5. 6527 
9.6488 

10.2741 

Inches. 
4. 88245 
5.64945 
9.6482 
10.28016 

2 

3 

4  detached 

RINGS  ALL  DKTACHEE 

5.6566 
9.6463 

2  detached 

3  detached 



5.6535 
9.64605 

Breech  stmins  released. 


RingR. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 
+  .0049 
-.0012 
-.0008 
+.0066 

Inch. 

+.0033 

-.0006 

-.0002 

-.0067 

Inch. 
+.0041 
-.(W085 
-.0005 
+.00095 

2  in  slice 

3  in  slice 

4  detac  hed 

SECOND  TO  THIRD  PHA. 

SE. 

+  .0089 
-.0025 

2  detached 

+.0042 
-.0019 

+.0O4O5 
-.00215 

3  detached 

FIRST  TO  THIRD  PHASE. 

2  detached 

+  .0030 
--.0026 

+  .0034 
-.0027 

+.0032 
-.00265 

3  detached 

» 
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OTTEKNAL   STRAINS   IN   GUN   FOBGINGS. 


Tube  11363  Bj. 
Breech  Slice. 

(I"  discard.) 
State  of  internal  strains  and  stre-sses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4". 73;  exterior  diameter  of  slice,  10". 47. 


3  A 


1. 

2. 
3. 
4. 


Rings. 


Prenent 

mean 

diameters. 


Tiu'hes. 
4. 89;<05 
5.  GMfiS 

9.  Mim 

10. 32205 


Strains. 


Stresses  per  square 
inch. 


Tension.      ^^^^      Te„»l„„.      Compre, 


Inch. 


Inch. 
.00585 
.00235 


Pounds. 


.00435 
.0024 


18,500 
7,000 


I     I^iH  nd9. 
I       :jo,  900 

12,500 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 50;  exterior  diameter  of  slice,  9".80. 


3    4 


RingH. 


1  detached 

2 

3 

4  detnehed 


Present 

mean 

diameters. 


'     Inchrs. 

4. 8989 

5. 65375 

9.6465 

10.31965 


Strains. 

Stresses  per  square 
inch. 

i   Tension.      ^^^^ 
Inch.             Inch. 

Tension. 
Pounds. 

Compres- 
sion. 

-i — 

Pounds. 

00325 

17,200 

.  0039       

12, 100 

' 

RINGS  ALL  DETACHED. 


2  (\elnche«\ 
S  detached 


5.6570 
9.6426 
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Breech  Slice. 

Interior  diameter,  4".73;  exterior  diameter.  10".47. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

A. 

Inches. 
4.8914 
6.6505 
9.6407 

10. 8185 

Diameters. 

B. 

Mean. 

1 

Inches. 
4.8947 
5.6588 
9.6532 

10.8306 

Inches. 
4.89305 
5.65465 
9.64695 
10.82205 

o 

8 

i 

Rings  1  and  4  detached;  rings  2  and  3  in 

the  slice, 

0 

1                                            RlngB. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inchrs. 
4.8979 
5.(>1»1 
9. 6<I01 

Inches. 
4.8999 
5.6581 
9.6529 

10. 8240 

Inches. 
4.8989 
5.65375 
9.6465 
10.81965 

2 

3 

4  detached 

10. 3153 

RINGS  ALL  DETACHEE 

2  detached * 

5.6525 
9.6382 

5.6615 
9.6470 

5.6570 
9.&i26 

3  detached 

Breech  strains  released. 


• 

1  detached 

Ringfs 

Diameters. 

B. 

Inch. 
+  .0062 
-.0007 
-.0003 
-.0066 

A. 

Mean. 

Inch. 

+.0065 

-.0011 

-.(K)06 

+.0018 

Inch. 
+  .00586 
-.0009 
-.00045 
-.0024 

2  in  slice 

8  in  .Mice 

4  detached 

SECOND  TO  THIRD  PHASE. 

2  detached 

+  .0031 
-.0019 

+  .0034 
-.0059 

+  .00325 
-.0039 

3  detached 

1 

1 

'    2  detached 

- 

FIRST  TO  THIRD  PHASE. 

+  .0027 
-.0062 

+.  00*20 
-.0025 

+  .00235 
-.00436 

3  detached 
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Tube  11363  l\. 

Muzzle  Slice. 

{r  discard.) 

Bore   eccentric.      Ring  4,   mimmum   thickness,  0'M5;    maximum 
thickness,  0".30.- 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 

Interior  diameter  of  slice,  4'M6;  exterior  diameter  of  slice,  8". 61. 


3    ± 


1. 

2, 
8. 
4. 


Rings. 


Prewnt 

inetiii 

diameters. 


Inches. 
4.3112 
6.1588 
7. 1372?» 
8. 2667 


Stresses  per  square 
inch. 


Tension. 


Compres- 
sion. 


Iikch. 


Int'h. 
.0027 


Tension. 


Ponn^h. 


.00195 
.0021 


Compres- 
sion. 


Ptmnfi*. 
IS.  800 
6.100    , 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice.  5". 00;  exterior  diameter  of  slice,  7". 30. 


Ringra. 


1  detached. 

2 

8 

4  detached. 


Present ' 
mean 
diameters. 


Inches. 
4. 3139 
5.1587 
7. 13745 
8.2646 


Strains. 


Tension. 


Inch. 


.00215 


Compres- 
sion. 


Stresses  per  square 
Inch. 


Inch. 


,00115 


Tension. 


Pounds. 


Compre«- " 
sion. 


Ponnd^l. 


9.000 


6,700 


RINGS  ALL  DETACHED. 


2  detached. 
8  detached. 


5. 1.7985 
7. 1353 


INTERNAL   STRAINS   IN   GUN    FORGINGS. 


235 


Muzzle  Slice. 

Interior  diameter,  4'M6;  exterior  diameter,  8". 61. 
Original  diameters  of  rings  in  the  slice. 


Rings. 


A. 


1. 

o 

*.. 

3. 
4. 


Diiimcters. 


B. 


Inches. 
4.3083 
5. 1575 
7. 1377 
8.2646 

Inches. 
4.3141 
5.  UiOl 
7.1368 
8. 2(i8.S 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Mean. 


Inches. 
4.3112 
6.1588 
7. 13725 
8.2667 


Rings. 

Diameters. 

B. 

1 

Mean. 

A. 

Inches. 
4.3107 
5. 1572 
7.1377 
8.2578 

1  detached 

. 

Inches.     ' 

4.3171 

•     5.  Hi02 

7. 1372 

8. 2714 

Inches. 
4.3139 
6. 1587 
7. 13745 
8.2t>46 

2 

3 

4  detached 

i 

RINGS  ALL  DETACHEI 

5. 1595 
7.  l;«>9 

• 

5. 1602 
7.1347 

2  detached 

3  detached 

5. 15985 
7.1363 

Muzzle  strains  released. 


Rings. 

Diftmeters. 

SE 

A. 

Inch. 

+  .0024 

-.0008 

.0000 

-.0068 

+  .0023 
-.0018 

+  .0020 
-.0018 

B. 

Mean. 

1 

1  detached 

Inch. 
+  .0030 
+.0001 
+  .0004 
+  .0026 

+  .0000 
-.00'26 

Inch. 
+.0027 
-.0001 

+  .0002 
-.0021 

2in  slice 

3  In  slice 

4  detached 

SECOND  TO  THIRD  PHA 

2  detached 

+  .00115 
-.00216 

3  detachea 

FIRST  TO  THIRD  PHAS 

E. 

+  .0001 
-.0021 

2  detached 

+.00105 
-.00195 

8  detached 
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Tube  11363  B,. 

Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phages  of  the  slice. 

slice  intact. 
Interior  diameter  of  slice,  4". 72;  exterior  diameter  of  slice,  10".44. 

3    4 


Rings 


Strains. 


1. 

I    2- 

I    3. 

4. 


Prefwjnt 

mean 

diameters. 


Incfifs. 
4.8605 
5.  WoTi 
9.  (>457      1 
10.30785 


Stresses  per  square 
inch. 


Te.«lo„.      Compre,,- 


Tension. 


Comprcsi- 
sion. 


Inch. 


.0049 
.0056 


Inch. 
.00705 
.0038 


Pounds.    !    Pumndi. 

43. 500 

20.200 


15,200 
16,300 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diam^er  of  slice,  5". 5;  exterior  diameter  of  slice,  9".8. 


S     4 


Rings. 


Pres^ent 

mean 

diameters. 


Inches. 

1  detachcil ,      4. 8<i755 

2 1      5.  W425 

3 9.fi44S 

4  detached 10.:U)225 


1 

strains.              '     Stresses^i^^r  square 

1 

Tension.      ^"""^S^^^'      Tension. 
Inch,              Inch.       1    PotintU. 

Compres- 
sion. 

Pounds. 

66505      

26.800 

.  0040      12, 400 

1 

1                        1 

•     •  • 

1 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.r>i93 
9.  r>40s 
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Breech  Slice. 

Interior  diameter,  4".72;  exterior  diameter,  10".44. 
Original  diameters  of  rings  in  the  slice. 


• 

Rings. 

Diameters. 

A. 

Inches. 

4.8570 

6.6424 

9.6462 

10. 2971 

B. 

Mean. 

Inches. 
4.86a5 
6. 6455 
9. 6457 

10. 30786 

1 

Inches.     \ 

4.8640 

6.6486  1 

9.6452 

10.3186 

1 

2 

3 

• 

4 

Rings  1  and  4  detached;  rings  2  and  8  in  the  slice. 


1 

Rings. 



A. 

Inches. 
4.86:« 
5.  (V413 
9.  »>453 

10.2816 

). 

Diameters. 

B. 

Mean. 

Inches. 

4. 8H7.T5 

5.(v4i25 

9.6448 

10. 30225 

1    1  detached 

Inchts. 
4. 8716 
6.  t>472 
9.(>443 

10. 3229 

2 

3 

4  detached 

RINGS  ALL  DETACH Ki 

2  detached 

3  detached 

5. 6162 
9. 6401 

!        5. 6524 
9. 6415 

• 

5.(M93 
9.6408 

Breech  strains  released. 


2  detached 

3  detached 


Rings. 

Diameters. 

A. 

Inch. 

+  .0065 

-.0011 

-.0009 

-.0155 

B. 

Inch. 
+  .0076 
-.0014 
-.0009 
-.0043 

Mean. 

Inch. 
+.00705 

-.00125 
-.0009 
-.0056 

1  detached 

2in8lice -- 

3  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


+  .0O49 
-.in52 


+  .0052 
-.0028 


FIRST  TO  THIRD  PHASE. 


.00505 
.QMQ 


2  detached 

3  detached 


+.0038 
-.0061 


+  .0038 
-.0037 


+  .0038 
-.0049 
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Tube  11363  B,. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".  18;  exterior  diameter  of  slice,  8"  58. 


strains. 


Present 

menn 

diameters. 


!     Jnchrf. 
4. 33525    I 
5. 1298 
7.  i:)12      1 
8.29015 


Strt>M.'S  fjer  square 
iccb. 


Ten.io„.   I  Compn.s-     t„„^„„_      a,m,.«s- 


Inch. 


.0033 
.0018 


Invh. 

.oa>3 

.00115 


Powids.        l*onmif. 

I        3«. TOO 

6.700 

13,800     

6,500     


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6  ;  exterior  diameter  of  slice,  7".3. 


i  I 


tu 


Rings. 


I    1  dctachoil 

2 

3 

4  detached 


Present 

mean 

diameters. 


Tuc/km.     I 
4.34055    I. 
5. 1287 
7. 15055 
8.28835 


Strains, 

Stri'hHeH  ] 
in< 

Tension. 

>er  .square 
*h. 

Tension. 

(V)mpres- 
sion. 

Compres- 
hion. 

Inch. 

Inch. 

Pounds. 

Pounds. 

.00225 

13.200 

.002(>5 

11,100 

KINGS  ALL  DETACHED. 


2  detai'he<l 

3  detached 


5.13095  '. 
7.1479 
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Muzzle  Slice. 

Interior  diameter,  4'M8;  exterior  diameter,  8". 58. 
Original  diameters  of  rings  in  the  slice. 


Ring8. 

A. 

Diameters. 
B. 

Mean. 

1 

Inches. 
4.8346 
6.1285 

Inches. 
4.3360 
.S.I  311 

Inches. 
4.33525 
5.1298 
7. 1512 
8.29015 

2 

3 

7. 1568            7. 1471 
8. 2986             8.  '2867 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


2  detached 

3  detached 


RINGS  ALL  DETACHED. 


RingM. 

Diameters. 

Mean. 

A. 

B. 

1  detached 

Inches. 
4.3396 
6.1273 
7.1646 
8.2842 

Inches. 
4.3415 
6.1301 
7.1465 
8.2925 

Inches. 
4.34a'>5 
6.1287 
7. 15a55 
8.2885^6 

2 

3 

4  detached 

Muzzle  strains  released. 


2  detached. 

3  detached. 


Rings. 

Diameters. 

A. 

Inch. 

+.0051 

--.0012 

-.0007 

-.0094 

B. 



Inch. 
+  .0055 
-.0010 
-.0006 
+  .0068 

Mean. 

1  detached 

Inch. 
+  .0053 

2 in  slice. .., 

-.0011 

3  in  slice.... 

-.00065 
-.0018 

4  detached 

1 

SECOND  TO  THIRD  PH.\SE. 


+.0035 
-.0024 


+  .0010 
-.0029 


FIRST  TO  THIRD  PHASE. 


+.00225 
-.00265 


2  detached 

+.0023              .0000            .00115 

3  detached 

-.0031     i       -.0035         -.00:« 

V 

240 


INTERNAL    8TBAIN8    IN    GUN   FORGINGS. 


Tube  11363  B,. 
Breech  Slice. 
(f"  discard.) 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4". 74;  exterior  diameter  of  slice,  10". 45. 


3^ 


I. 
3! 

4. 


Ring!>. 


Present 

mean 

diameterH. 


Inches. 
■I.H9(M5 
5. 6.>335 
9.(>506o 
10.2W3 


Strains. 


Stresses  per  square 
inch. 


Tension.      ^^^^i^Si^"      Tension. 


Inch. 


Inch. 

.0066 

.00215 


I 


.  ()o:^(5 

. 002'5 


Paunds. 


11,200 
7,400 


Compres- 
sion. 


40,oOO 
11.400    I 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6". 50;  exterior  diameter  of  slice,  9''. 80. 


3    ± 


Rings. 


1  detached 

2 

3 

4  detached 


Present 

mean 

diametent. 


Inches. 
4. 89705 
6. 65206 
9.64d8 
10.29175 


$%trains. 


Stresses  per  square 
inch. 


Tension. 


Inch. 
"."66275' 


Compres- 
sion. 


Inch. 
"."66345" 


Tension. 


Pounds. 

"'k',m 


Compres- 
sion. 


Pnnndfi. 

"is,"  366' 


RINGS  ALL  DETACHED. 


2  detached 
8  detached 


5.6555 
9.64705 
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Breech  Slice. 

Interior  diameter,  4". 74;  exterior  diamete^,  10".45, 
Original  diameters  of  rings  in  the  slice. 


1 

Rings. 

A. 

I  iumeters. 
B. 

Inches. 
4.8930 
5.6562 
9.W65 

10.2902 

Mean. 

1 

1 

Inche^i. 
4.8879 

Inches. 
4. 89045 
5. 65335 
9.65065 
10. 2943 

2 

'        5.  G.")05 

3 

9. 6548 

4 

1       10.'J984 

■ 

1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Diameters. 


Rings. 


A. 


Inches. 

1  detached i  4. 8929 

2 '  6.6490 

3 ;  9,6539 

1  detached 10.  '3005 

RINGS  ALL  DETACHED. 

2  detached 5. 6525 

3  detached 9. 0520 

Breech  strains  released. 


B. 


Mean. 


Inches. 
4. 9012 
5. 6551 
9. 6457 

10.28;«) 


5.  tV>8.5 
9.W21 


Inches. 
4. 89705 
5.  (>5205 
9. 6498 
10. 29175 


5.  (>555 
9. 64705 


Rings. 

A. 

Diameters. 

B. 

Inch. 
+  .0082 
-.0011 
-.0008 
-.0072 

Mean. 

Inch. 
+.0066 
-.0013 
-.00085 
-.00266 

1  detached 

Inch. 

+.0050 

-.0015 

-.0009 

+.0021 

2  in  slice 

3  in  slice 

4  detached 

^E. 

SECOND  TO  THIIiD  PHA5 

1 

2  detached 

+  .0035 
-.0019 

+  .0034 
-.0036 

+  .00345 
-.00275 

3  detached 

FIRST  TO  THIRD  I'HAS 

K. 

1             • 

2  detached 

+.0020 

+.0023 
-.0014 

+  .00215 
-  .00:^6 

3  detached 

-.0028 

H.  Doc.  508- 

16 
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Tube  11363  B,. 
Muzzle  Slice. 
(#"  discard.) 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4". 23;  exterior  diameter  of  slice,  8".63. 


J^ 


1. 

•2. 

3. 


Rings. 


Present 

mean 

diameters. 


Strains. 


Stresses  per  square 
inch. 


Tension.      ^SKT^      Tension. 


4.3S46 
5.1639 
7.1413      I 
8.39945    I 


Inch.. 


Jnvk. 

.0062 

.00145 


!    Pound*. 


. 00285 
.  00155 


12.000 
5,500 


(Compres- 
sion. 


42.400 
8,400 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".00;  exterior  diameter  of  slice,  7".30. 


3    4 


RingH. 


1  detached 

2 

3 

4  detaclied 


Present 

mean 

diameters. 


Inches. 
4.3908 
5. 1532 
7. 14075 
8.3979 


Strains. 


Tension. 


Inch. 


0023 


Compres- 
sion. 


Inch, 


Stresses  per  square 
inch. 


Tension.      ^^P^ 


Pounds. 


9,700 


I\>unds. 

"iisoo" 


RINGS  ALL  DETACH Kl). 


2  detaclu'd 

3  detached 


5. 1.i535 
7. 13845 
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Muzzle  Slice. 

Interior  diameter,  4".23;  exterior  diameter,  8".63. 
Orig-inal  diameters  of  rings  in  the  slice. 


RingH. 


1. 
2 

Z. 
4. 


Inches. 

4,3845 
5. 1539 
7. 1427 
8.4095 


Diameters. 


B. 


Inches. 
4.3847 
5. 1539 
7.1399 
8.3894 


Mean. 


Inches. 
4.3846 
5.1539 
7. 1413 
8.39945 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


• 

Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.3911 
5. 1535 
7. 14-25 
8.3943 

Inches. 
4.3905 
5. 1529 
7.1890 
8. 4015 

Inches. 
4.3908 
5.1532 
7. 14076 
8.8979 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5. 1559 
7.1390 


5.1548 
7. 1379 


5.15535 
7.13845 


Muzzle  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 
+  .0066 
-.0004 
-.0002 
-.0152 

Inch. 
+  .0058 
-.0010 
-.0009 
+.0121 

Inch. 
+  .0062 
-.0007 
-.00055 
-.00155 

1   2  in  slice 

3  in  slice 

4  detached 

SECOND  TO  THIRD  PHAl 

3E. 

+  .0024 
-.0035 

+.0019 
-.0011 

2  iletached 

••••>■•«..•••>••••«•••■«•••«••••«••••■• 

+  .00215 
-.0023 

3  detached 

FIRST  TO  THIRD  PHASE. 

2  detached  ....... 

--  - 

+.0020 
-.0037 

+  .0009 
-.0020 

+  .00145 
-.00285 

3  detached 
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Tube  11363  B,. 
Breech  Slice. 
(#"  discard.) 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE    INTACT. 

Interior  diameter  of  slice,  4". 77;  exterior  diameter  of  slice,  lo".42. 


3    4 

; 

9 

**                                                      ~ 

1  1   ' 

.1 

1  i 

1  '  1 

1. 

2. 
3. 
4. 


Rings. 


StrniiiK. 


Present 

mean 

diameters. 


Jnrlies. 
4. 9325 
5.  G4955 
9. 64(51 
10. 27595 


I 


Stresses  per  square 
inch. 


Tension.       ^^^P"^^'      Tension.    ,   ^^^.^r"' 


Inch. 


Inch. 

.  0()59.'i 
.00i:i.3 


Pounds. 


PouikU, 

;«.  200 

7.2tX) 


,  oo:w 

,00415 


10.300 
12. 100 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".  50;  exterior  diameter  of  slice,  9".S(K 


3    ± 


Rings. 


1  detached 

2 

8 

4  detached. 


Present    , 

mean      ' 

diameters,  i 


Strains. 


Stresses  per  s<inare 
inch. 


I 


Tension.   I  <^^^^     Tension.   I  ^-^^^- 


Inches. 
4. 9l}.Hi5 
5.  »>1.S35 
9.(M505 
10.2718 


Inch. 
."66225" 


Inch, 
'.'662.55' 


Pounds. 

""Y,im' 


Poundi^. 

"is."  566" 


RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.6509    ; 
9.  G428 
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Breech  Slice. 

Interior  diameter,  4".77;  exterior  diameter,  10". 42. 
Original  diameters  of  rings  in  the  slice. 


Ringn. 

m 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 

4.9320 

5.6521 

9.6483 

10.2769 

Inches. 

4.9830 

5.6470 

9.6489 

10.2760 

Inches. 
4.9325 
5.64955 
9.6461 
10.27595 

2 

3 -- 

4 

Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Kings. 

Dianioiem. 

A. 

B. 

Mean. 

1  detacbed 

Inches. 
4.9371 
5.6507 
9.6470 

10.2767 

5.6543 
9.6460 

Inches. 
4.9398 
5.&I60 
9.6431 

10.-2669 

Inches. 
4.93845 
5.64835 
9.64505 
10.-2718 

2 

3 

4  detached 

RINGS  ALL  DETACH  EL 

5.6475 
9.6396 

2  detached 

5.6509 
9.6428 

3  detached -  - - 

Breech  strains  released. 


1  detached . 

2  in  slice... 
3 in  slice... 
4  detached. 


Rings. 


4  Diameten. 


Inch. 

+.0061 

-.0014 

-.0013 

-.0002 


B. 


Inch. 

+  .0068 
-.0010 
-.0008 

-.oa«i 


Mean. 


Inch. 
+  .00595 
-.0012 
-.00106 
-.00415 


SECOND  TO  THIRD  PHASE. 


\i  iit»iarhe«1 . 
.Metached. 


+.0086 
-.0010 


+  .0015 
-.0035 


+  .00255 
-.00225 


FIRST  TO  THIRD  PHASE. 


2  detached. 

3  detacbed. 


.0022 
.0023 


+  .0005 
-.0043 


+.a)136 
-.0033 
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INTERNAL    STRAINS    IN    GUN   FORGINGS. 


Tube  11363  B,. 
Muzzle  Slice. 
(I"  discard.) 
State  of  internal  stmins  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Internal  diameter,  4".19;  external  diameter,  8". 54. 


3    4 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

In/chM. 
1 

Inch. 

Inch. 

Poundi. 

Pound*. 

2 '      5.15215 

8 7.1493 

.00015 

900 

.0028 
.00325 

11,700 
11,700 

4 

8.3535 



Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6". 00;  exterior  diameter  of  slice,  7".30. 


3     4 


Rings. 


1  detached 
2 


4  detached 


Present 

mean 

diameters. 


Strains. 


Stresses  per  square 
inch. 


Tennion     I   ^o'PPJ'^  I   Tension        Co^pn^- 
lension.    i       ^^^^j^^       [    lenszon.    ,       gj^j^_ 


Inches. 
4.8539 

Inch. 

Inch. 

Pounds. 

Pounds. 

5. 1512 

.0011 



6,400 

7. 1187 

.0022 

9,200 

8.  :J5025 



..,.. 

RINGS   ALL  DETACHED. 


2  detached 
8  detached 


5. 1523 
7. 1465 
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Muzzle  Slice. 

Interior  diameter,  4".  19;  exterior  diameter,  8". 64. 
Original  diameters  of  rings  in  tlie  slice. 


Rings. 

A. 

Diameters. 

B. 

Mean. 

1 

-. 

Incfies. 

Inches. 

1 

Inches. 

2 

5.1538 
7. 1516 
8.3579 

1       5. 1510 
7. 1470 
8.8491 

5.15215 

7.1493 

8.3535 

3 

4 - - 

■ 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

1 

B. 

Mean. 

1  detached 

Inches. 
4.3554 
5. 1624 
7.1511 

o.  u4o4 

1  Inches. 
4. 3524 

>  5.1500 
7.1463 
8.3521 

Inches. 
4.3539 
5.1512 
7.1487 
8.35025 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


!    2 detached. 
3  detached . 


5.1512 
7.1495 


Muzzle  strains  released. 


Rings. 

Diameters. 

A.                  B. 

Mean. 

1  detached 

Inch. 

Inch. 

Inch. 

2  in  slice 

-AlOOd 
-.0005 
-.0095 

-.0010 
-.0007 
+.0030 

-.00095 

-.0006 

-.00325 

3  in  slice -  - -  - 

4  detached 

SECOND  TO  THIRD  PHASE. 


1   2  detached. 
'    3  detached. 


.0012 
.0016 


+.0034 
-.0028 


+.0011 
-.0022 


FIRST  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


.0021 
.0021 


+.0024 
-.0035 


+.00015 
-.0028 
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Tube  11363  B,. 
Bbeech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICK   INTACT. 

Interior  diameter  of  slice,  4". 79;  exterior  diameter  of  slice,  10".42. 


RingK. 


1. 
2. 
8. 

4. 


Present 

m-„in„                    Stresses  per  square 
.strains.              ,                j^^j^ 

1 

mean 
diametere. 

Tension. 

Compres- 
sion. 

Tension       Comprea- 
icnsion.         .j^j^jj 

Inches. 
4.92615 
5.  ()493 
9.  frl57 

Inch. 

Inch. 
.00225 

Poundi.        Pounds. 
35,900 

11,900 

.cm»^ 

11,600     

10. 278.V>             -  0024 

7.000     

1 

Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 6;  exterior  diameter  of  slice,  9".8. 


4 


RingD. 


1  detached. 

2 

8 

4  detached. 


Si  mints. 


Present 
mean      ,—    —  — 


5<tre8seH  per  square 
inch. 


diameters. 


Te„,Um.      t-Xn"^- 


T^-"*""-  !  ""ToT- 


Inches. 
4.93205 
6.64775 
9.M47 
10.27616 


Inch. 


Inch.      '    Pounds.    \    Potinds. 


.00285 


,00:i« 


8,900 


30,200    I 


RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


5.66156 
9.&41.S5 


******** ..••......^ 
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Breech  Slice. 

Interior  diameter,  4. "79;  exterior  diameter,  10. "42; 
Original  diameters  of  rings  in  the  slice. 


Rings. 


Diameters. 


I         B. 


1. 
2. 
3. 
4. 


Inches. 
4.9273 
5.6492 
9.6432 

10.2800 


Inches. 
4.9250 
5.6494 
9.6482 

10.2771 


Mean. 


Inches. 
4.92615 
5.6493 
9.6467 
10.27855 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Diameters. 


Rings. 


1  detached 

2 

3 

4  detached 


Inches. 
4.9343 
5.6480 
9.6425 

10.2C74 


B. 


Inches. 
4.9296 
5.6475 
9.6469 

10.2849 


Mean. 


Inches. 
4.93205 
5.64775 
9.6447 
10.27615 


RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.6614 
9.6388 


5.6517 
9.6449 


5.65155 
9.64185 


Breech  strains  released. 


Rings. 

Diameters. 

A. 

Inch. 
+.0070 
-.001"2 
-.0007 
-.0126 

B. 

Mean. 

1  detached 

Inch. 

+  .0048 
'  -.0019 
\      -.0013 

+  .0078 

Inch, 
+  .0059 

2  in  slice 

-.00155 

3  in  slice 

-.0010 

4  detached 

—  .0024 

SECOND  TO  THIRD  1*HASE. 


2  detached 
I    3  detached 


+  .0034 
-.0037 


+  .0042 
-.0020 


+  .003S 
-.00285 


FIRST  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0022 
-.0044 


+.0023 
-.0033 


+.00225 
-.00385 
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Tube  11363  B,. 
Muzzle  Slice. 
State  of  internal  stmins  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4".20;  exterior  diameter  of  slice,  8".54. 


1. 

2. 
3. 
4. 


Rings. 


Present 

mean 

dlametera. 


Inches.     I 
4.3588 
b.  14995 
7. 1376 
8.3M4 


Strains. 


.0031 
.0018 


Inch. 
.0a545 
.00105 


Stresses  per  square 
inch. 


"^Zr      Ten,.o„.   I  Compj«. 


Pounds. 


13.000 
I         6,500 


Pottnd*. 

37,500 

6,100 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice   6"'  exterior  diameter  of  slice,  7".  3. 


i    I 


tm 


Rings. 

Present 

mean 

diameters. 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.3(>425 
5. 14865 
7. 1307 
8.3526 

lyich. 

Inch. 

Pounds. 

Pounds. 

2 

.00235 

18,700 

3 

.0022 

9,200 

4  detached 

RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


5. 1510 
7.1345 
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Muzzle  Slice. 

Interior  diameter,  4". 20;  exterior  diameter,  8".54. 
Original  diameters  of  rings  in  the  slice. 


1 

Rings. 

Diameters. 

A. 

Inches. 
4.3571 
5.1539 
7.1348 
8.8627 

B. 

Inches. 
4.3605 
5.1460 
7.14W 
8.3461 

Mean. 

Inches. 

4.3588 

5.14995 

7.1376 

8.3544 

2...!.!!!."..-"- "---". './,/. 

3 

4 

«i 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


1  detached. 

2 

3 

4  detached. 


Inches. 
4.36*22 
5. 1525 
7. 1339 
8.3680 


Inches. 
4.3663 
5.1448 
7. 1395 
8. 3372 


Inches. 
4.36425 
5. 14865 
7.1367 
8.3526 


RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


6.1647 
7.1315    I 


Muzzle  strains  released. 


1  detached 

2  In  slice... 

3  in  slice... 

4  detached 


RinjiTS' 


Diameters. 


Inches. 

+.0051 

-.0014 

-.0009 

+.0053 


B. 


Inches. 
+.0068 
-.0012 
-.0009 
-.0089 


Inches. 
+  .00646 
-.0013 
-.0009 
-.0018 


SECOND  TO  THIRD  PHASE. 


2  detached 

3  detached 


+  .0022 
-.0024 


+  .0025 
-.0020 


+  .00235 
-.0022 


FIRST  TO  THIRD  PHASE. 


2  detached 

3  detached 


+  .0008 
-.0033 


+.0013 
-.0029 


+.0010 
-.0031 
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TUBK   11467  Bj. 

Breech  Slice. 
(t"  discard.) 
State  of  internal  strains  and  stressCvS  at  different  phases  of  the  slice. 

SLICE    INTACT. 

Interior  diameter  of  slice,  4".77;  exterior  diameter  of  slice,  1<)".45. 


RingH. 

Present 

mean 

diameter.'* 

1 •.... 

Jnchtf. 
4. 9;vr2 

2 . 



5.  f>4*JH5 

3....?.:.. 

9.  (v4455 

4 

10.  '2K>2 

Strains 


Ten..™..      '■'-Pr 


Inch. 


Inch. 
.00ti6 
.0022 


,00435 
,00305 


Stresses  per  square 
inch. 


Tension. 


Compre«- 
sion. 


Pounds. 


13,500 
8,900 


Pounds. 
40,200 
11,700 


Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".50;  exterior  diameter  of  slice,  9".80. 


J    t 


Rings. 


E*re»ent 

mean 

diameters. 


Strains. 


stresses  per  square 
inch. 


Tension. 


Inch. 


Inchrg.  ' 

1  detached 4.9368 i 

2 o.64A'>  I 

3 9.643.'>5  .003:55 

4  detai'heu 10. 27715  i I 


Compres- 
sion. 


Inch. 


Tension. 


Compres- 
sion. 


A/««rf«.        PoufuU. 
"18,966* 


10,400 


KINGS  ALL  DETACHED. 


2  detaehed 

3  iletached 


5.  t>5205 
9. 6402 
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Breech  Suce. 

Interior  diameter,  4". 77;  exterior  diameter,  10".45. 
Original  diameters  of  rings  in  the  slice. 


Kings. 


A. 


Inches. 

1 1        4.9306 

2 1        5.6510 

3 9.W38 

4 1       10.2809 


Dittmeterp. 


B. 


Inches. 
4.9299 
5. 64S7 
9. 0153 

10. 2795 


Moan. 


Inches. 
4.9302 
5. 64985 
9.6-1465 
10.2802 


Rings  1  and  4  detached;  rings  2  and  8  in  the  slice. 


1  detached 

2 

3 


4  det4ached 


Rings. 


Diameters. 


B. 


Inches. 
4. 9371 
5.6499 
9.6430    , 

10.2746    \ 


Inches. 
4. 9:i65 
5. 6471 
9.6441 

10. 2797 


Mean. 


Inches. 
4. 9368' 
5.  W85 
9.  (U355 

10.27715 


RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.  tj535 

9.  moi 


5. 1)506 
9.6403 


5. 65205 
9.6402 


Breech  strains  released. 

I 

Rings.  -      -  - 

I  A. 

Inch. 

1  detached + .  0066 

2  in  slice -.0011 

3  in  slice I  -.  0iK)S 

4  detached - .  00<)3 

SECOND  TO  THIRD  PHASE. 

2  detached +.008() 

3  detached ;  - .  0029 

FIRi<T  TO  THIRD  PHASE. 

2  detached I  +.  002.> 

3  detached ,  - .  001^7 


Diameters. 


B. 


Inch. 
-}-.(X)66 
-.0016 
-.0012 
+  .(KX)2 


Mean. 


Inch. 
+  .0066 
-.00135 
-.0010 
-.00305 


+  .0035         +.00355 
-  .0038         -.00335 


(Xn9    i     +.0022 
Oa-)0         -.00436 
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Tube  11467  B^. 
Muzzle  Slick. 
(f"  discard.) 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  -1".27;  exterior  diameter  of  slice,  8".58. 


k-rr—- — 

— -— rr-n 
II  1 

LLii-  ..  . 

1 1  1 

Rings. 

1 

Present 

mean 

diameters. 

Straln». 

Stresses  per  square 
inch. 

Tension.   \  ^omprcs- 

Tension. 

Compres- 
sion. 

J 

Inchee. 
4.43855 
5. 16765 
7.1580 
8.39945 

Inch. 

Inch. 
.0059 
.0012 

Pounds. 

I\)unds. 

39,900 

7,000 

2 

• 

8 

.00325 
.0045 

13.600 
16,100 

4 

Rings  1  and  4  detached;  rings  2  and  8  in  the  slice. 

Interior  diameter  of  slice,  5". 00;  exterior  diameter  of  slice,  7".30. 


Rings. 


1  detached 

2 

3 

4  detached 


Present 

mean 

diameters. 


Inches. 
4.4i445 
5. 1569 
7. 15755 
8.39195 


Strains. 


Stresses  per  square 
inch. 


Tension    I  Compres-  ;    Tension       <^ompres- 


Inch.       1 

Inch. 

Pounds.    1 

Pounds. 

.0019.) 

'""ii,"76o" 



11,300 

1          .  0028    1 

FilNGS  .\LL  DKTACIIKI). 


2  detached 

3  detached 


6. 15885 
7. 15475 
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Muzzle  Slice. 

Interior  diameter,  4". 27;  exterior  diameter,  8". 58, 
Original  diameters  of  rings  in  the  slice. 


RlUg8. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.4373 
5.1557 
7.1560 
8.4015 

Inches. 
4.4398 
5.1596 
7.1600 
8.3974 

Inches. 

4.43855 

5.15766 

7.1580 

8.39945 

•» 

;? 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rlng»«. 

Diameters. 

A. 

B. 

Mean. 

1  detache<l 

• 

Inches. 
4.44*29 
5. 1550 
7.1555 
8.3978 

Inches. 
4.4460 
5.1588 
7.1596 
8.3926 

Inches. 

4.44445 

5.1569 

7.15755 

8.39495 

•► 

•i 

4  detached 

RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


5. 1570 
7.1W1 


5.1607 
7.1554 


^luzzle  sti-ains  released. 


5.15885 
7. 15475 


• 

Rings. 

Diameters. 

A. 

B. 

Inch. 
+  .00ti2 
-.OOOH 
-.0004 
-.0048 

Mean. 

1  detached 

Inch. 

+.0056 

-.0007 

-.0005 

-.0042 

Inch. 
+.0059 
-.00075 
-.00045 
-.0045 

2  in  slice 

3  In  slice 

4  detached - 



5E. 

SECOND  TO  THIRD  PHAS 

2  detached 

+  .0t)20 
-.0014 

+.0019 
-.0012 

+  .00195 
-.0028 

3  detached 

FIR.ST  TO  THIRD  PHASE. 

2  detached 

• 

+  .0013 
-.0019 

+  .0011 
-.0046 

+  0012 
-.00325 

3  detached 
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Tube  11775  B,. 
Breech  Slice. 

(%"  discard.) 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4". 66;  exterior  diameter  of  slice,  10".44. 


3  A 


1. 

2. 
3. 
4. 


Rings. 


Present 

mean 

diameters. 


Inches. 
4.8135 
5.  ftSrvVS 
9. 645-15 
10. 2820 


Strains. 


Tension. 


Inch. 


Stresses  per  square 
ineh. 


""Tor*-      Tendon. 


Corapres- 
j-ion. 


Inch. 

.oa^3 

.00235 


003H 


0(»0«'» 


Ptnnu.h. 


U,m) 


Pounds. 
33,000 
12,500 

'"'"i.'too' 


Rings  1  and  4  detached;  rings  2  and  8  in  the  slice. 

Interior  diameter  of  slice.  r)".50;  exterior  diameter  of  slice,  t^".80. 


Rings. 


Strains. 


Present 

mean 

diameters. 


Stresses  per  s<jnare 
ineh. 


I  Inches. 

1  detached 4.  si.s« 

2 5 .  (V)39 

3 '  1».  W 115 

4  detached 10. 2><2G 


Tension. 

'^ST'-     Tension. 

Compres- 
sion. 

Inch. 

Inch.      '    Ptmnds. 

Pnunfh. 

. 6646     

21,200 

.0025 


7,S00 


kINGS  ALL  DETA(Mn:i>. 


2  detached 

3  detached 


5. 6579 
9.641G5 
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Breech  Slice. 

Interior  diameter,  4".66;  exterior  diameter,  10". 44. 
Original  diameters  of  rings  in  the  slice. 


1 

ft 

Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

• 

Inches. 
4.8095 
5.6542 
9.6414 

10.2802 

Inches. 
4.8176 
6.6569 
9.6495 

10.2838 

Inches. 
4.8135 
5.65555 
9.64545 
10.2K20 

2 

3 

4 

r 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.8189 
6.6528 
9.6402 

10.2687 

Inches. 
4.8237 
5.6550 
9.6481 

10.2966 

Inches. 
4.8188 
6.6639 
9.64415 
10.2826 

2 

8 

'   4  detached 

1 

RINGS  ALL  DETACHED. 


2  detached, 

3  detached. 


Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0044 

-.0014 

-.0012 

-.0116 

Inch. 

+.0062 

-.0019 

-.0014 

+.0127 

Inch. 
+.0068 
-.00166 
-.0018 
+.0006 

2  In  slice 

2  in  slice 

'   4  detached 

1 

SECOND  TO  THIRD  PHASE. 


2  detached 

3  detached 


2  detached 
8  detached 


FIRST  TO  THIRD  PHASE. 


+.0022 
-.0012 


+.0026 
-.0064 


+.00285 
-.0088 


H.  Doc.  508 17 
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Tube  11775  B,. 


Muzzle  Slice. 
^f"  discard.) 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".  15:  exterior  diameter  of  slice,  8". 52. 


Rings. 

4 

iPresent 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres-  i 
sion. 

\         1 

Inches. 

4.29215 

5.1459 

7.1537 

8.31525 

Inch. 

Inch. 

.00605 

.00065 

Pounds. 

Pounds. 

35.300 

3,800 

2 

3 ^ 

.00335 
.0051 

14,000 
18,400 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  ol  slice,  5". 00;  exterior  diameter  of  slice,  7".30. 


3    ± 


Rings. 

Present 

mean 

diameters. 

strains. 

stresses  per  squAre    ' 
inch.                1 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.2972 
5. 1451 
7.1530 

8.31015 

Inch. 

Inch. 

1 
Pounds.       Pounds. 

2 

.00146 

8,400 

3 

.00265 

11,100 

4  detached 

1 

RINGS  ALL  DETACHED. 


2  detached 

5.14655 
7.15035 

1 

3  detached 
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Muzzle  Slice. 


Interior  diameter,  4'M5;  exterior  diameter,  8".52, 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.2928 
5. 1424 
7.1562 
8.3191 

Inches. 
4.2915 
5.1494 
7. 1512 
8.3114 

Inches. 
4.29215 
5.1459 
7.1537 
8. 31525 

■    2      * 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.2976 
5. 1415 
7.1553 
8.3218 

Inches. 
4.2968 
5. 1487 
7.1507 
8.2985 

Inches. 
4.2972 
5.1451 
7.1530 
8.31015 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5. 1431 
7.1518 


5. 1500 
7.1489 


Muzzle  strains  released. 


5.14655 
7.15035 


Rings. 


1  detached 

2  in  slice  . . 

3  in  slice  .. 

4  detached 


Diameters. 


Inch. 

+.0048 

-.0009 

-.0009 

+.0027 


B. 


Inch. 

+.0053 

-.0007 

-.0005 

-.0129 


Mean. 


Inch. 
+.00505 
-.0008 
-.0007 
-.0061 


SECOND  TO  THIRD  PHASE. 

2  detached 

+.0016 
-.0085 

+.0013 
-.0018 

+.00145 
-.00265 

3  detached 

FIRST  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0007 
-.0044 


+.0006 
-.0023 


+.00065 
-.00335 
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Tube  11775  B,. 

Measurements  taken  on  four  diameters. 

Breech  Slice. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 
Measurements  on  diameters  A  and  B. 

Slice  Intact. 

Interior  diameter  of  slice,  4",  66;  exterior  diameter  of  slice,  10".  40. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  sqnare 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 
1 

1 

Inches. 
4.79025 
5.6484 
9.64295 
10.2296 

Inch. 

Inch. 

.00115 

.0026 

Pounds. 

1 

Potinds. 
26,000 
13,800 

2 

8 

.0045 
.0016 

14.000 

4 

4.700 

Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6".  6;  exterior  diameter  of  slice,  9".  8. 


4 


i    I 


Ifrni 


Rings. 

J 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.7944 
5.64685 
9.&4195 
10.2280 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.00415 

22,000 

8 

.0085 

10,900 

4  detached 

R 

ING9  ALL 

DJiTACHED. 

• 

2  detached 

5.6510 
9.63845 

............1. ........... 

8  detached 

1 
>...........'............ 

1 
1 
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Breech  Slice, 

Interior  diameter,  4".  65;  exterior  diameter,  10".40. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

1 

A. 

B. 

Mean. 

1 

Inches. 
4.7876 
5.6513 
9.6484 

10.2256 

Inches. 
4.7929 
5.6455 
9.6425 

10.2886 

Inches. 
4.79025 
5.6484 
9.64295 
10.2296 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

• 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.7905 
5.6500 
9.6425 

10.2160 

Inches. 
4.7983 
5.6437 
9.6414 

10.2400 

Inches. 
4.7944 
5.64685 
9.64195 
10.2280 

2 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

5.6545 
9.6395 

5.6475 
9.6874 

5.6510 
9.63845 

3  detached 

Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0029 

-.0018 

-.0009 

-.0096 

Inch. 

+.0054 

-.0018 

-.0011 

+.0064 

Inch. 
+.00416 
-.00155 
-.0010 
-.0016^ 

2  In  slice 

8  in  slice 

4  detached 

2  detached 
S  detached 


SECOND  TO  THIRD  PHASE. 


2  detached 

+.0045 
-.0090 

+.0088 
-.0040 

+.00415 
-.0085 

3  detached 

FIRST  TO  THIRD  PHASE. 


+.0082 
-.0089 


+.0020 
-.0051 


+.0026 
-.0045 
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Tube  11775  B,. 

Breech  Slice. 

State  of  internal  stmins  and  stresses  at  different  phases  of  the  slice. 
Measurements  on  diameters  C  and  D. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4". 65;  exterior  diameter  of  slice,  10". 40. 


Rings. 

Present 

mean 

diameters. 

strains. 

Stresses  per  sqnare 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

• 

1 

Compres- 
sion. 

1 

Inches. 
4.79795 
5.6614 
9.64785 
10.24575 

Inch. 

Inch. 

.00365 

.0025 

Pounds. 

22.800    ! 

2 

13,300 

3 

.00465 

14,500 

4 

i 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 5;  exterior  diameter  of  slice   9". 8. 


ifc=3 


Rings. 

Present 

mean 

diameters. 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

■ 
Compres- 
sion. 

1  detached 

Inches. 
4.8016 
5.6600 
9.6464 
10.24575 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.0039 

20,700 

8 

.6687 

11,500 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

5.6639 
9.6427 

» 

3  detached 

«••*••            m                 ' 
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Breech  Slice. 

Interior  diameter,  4".66;  exterior  diameter,  10".40, 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

C. 

D. 

-    Mean. 

1 

Inches. 
4.7<*20 
5.6600 
9.6469 

10.2482 

Inches. 
4.8039 
5.6628 
9.6478 

10.2433 

Inches. 
4.79795 
5.6614 
9.64735 
10.24575 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

C. 

D. 

Mean. 

1  detached 

Inches. 
4.7959 
5.6585 
9.6460 

10.2528 

Inches. 
4.8073 
5.6615 
9.6468 

10.2387 

Inches. 
4.8016 
5.6600 
9.6464 
10.24575 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


5.6625 
9.6430 


5.6653 
9.6424 


5.6639 
9.6427 


Breech  strains  released. 


1  detached 

2  in  slice  .. 

3  in  slice  .. 

4  detached 


Rings. 


Diameters. 


C. 


Inch. 

+.0039 

-.0015 

-.0009 

+.0046 


D. 


Inch. 

+.0084 

-.0013 

-.0010 

-.0046 


Mean. 


Inch. 
+.00865 
-.0014 
-.00095 

0. 


SECOND  TO  THIRD  PHASE. 

4 

2  detached 

+  .0040 
-.0030 

+.0038 
-.0044 

+.0039 
-.0087 

S  detached 

1 

• 

FIRST  TO  THIRD  PHASE. 

2  detached 

+.0025 
-.0039 

+.0025 
-.0054 

+.0025 
-.00466 

3  detached 
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Tube  11775  B,. 

> 

Measurements  taken  on  four  diameters. 

Muzzle  Slice. 

Bore  eccentric,  maximum  and  minimum  thickness  on  diameter  C. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 
Measurements  on  diameters  A  and  B. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4'M6;  exterior  diameter  of  slice,  8". 52. 


1. 

2. 
8. 
4. 


RlngB. 


Present 

mean 

dlAineten. 

Strains. 

Tension. 

Compres- 
sion. 

Inchet. 

4.80145 

5.1457 

7.1416 

8.82925 

Inch, 

Inch, 
.0061 
.00185 

.'oofe" 

.0018 

Stresses  per  square 
inch. 


Tension. 


Founds, 


16,400 


Compres- 
sion. 


Pounds. 
42,600 
10,800 


4,700 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5";  exterior  diameter  of  slice,  7". 3. 


ifcm 


Bings. 


1  detached. 

2 

8 

4  detached. 


Present 

mean 

diameters. 


Strains. 


Tension. 


Indtei. 

4.80755 

6.1447 

7.14095 

8.83056 


Inch, 
'.'66826' 


Compres- 
sion. 


Inch, 
.'66285' 


stresses  per  square 
inch. 


Tension. 


Compres- 
sion. 


Poundt. 


18.700    >. 


Pounds. 


RINGS  ALL  DETACHED. 


2  detached 

5.14755 
7.1377 

3  detached 
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Muzzle  Slice. 

Interior  diameter,  4".16;  exterior  diameter,  8", 52. 
Original  diameters  of  rings  in  the  slice. 


1 

Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.3017 
5.1486 
7. 1416 
8.8252 

Inches. 
4.3012 
5.1478 
7. 1416 
8.3833 

Inches. 
4.30145 
5.1467 
7. 1416 
8.32925 

2.... 

3 " .' !!r.I!.".!IIir.!*!!  !.**.. !!!..!! 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


I 

Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.3089 
5. 1431 
7.1415 
8.8126 

Inches. 
4.8062 
5.1468 
7.1404 
8.3486 

Inches. 

4.80755 

5.1447 

7.14095 

8.83055 

2..' 

3 

4detached... 

RINGS  ALL  DBTACHED. 


2  detached. 
8  detached. 


Muzzle  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch, 

+.0072 

-.0006 

-.0001 

-.0126 

Inch. 

+.0050 

-.0016 

-.0012 

+.0162 

Inch. 
+.0061 
-.0010 
-.00066 

+.0013 

2  In  slice 

8  in  slice 

4detached 

2  detached. 

3  detached. 


SECOND  TO  THIRD  PHASE. 


2detached 

+.0019 
-.0029 

+.0038 
-.0096 

+.00285 
-.00825 

j   Sdetached 

FIRST  TO  THIRD  PHASE. 


+.0014 
-.0080 


+.0023 
-.0048 


+.00185 
—.0089 
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INTERNAL   STRAINS   IN   GUN   FOEGINGS. 


Tube  11775  B,. 

Muzzle  Slice. 

Internal  strains  and  stresses  at  different  phases  of  the  clice. 
Measurements  on  diameters  C  and  D. 

slice  intact. 

Interior  diameter  of  slice,  4".  16;  exterior  diameter  of  sUce,  8''.  52. 


Rings. 

Present 

mean 

diameters. 

Strainh. 

Stresses  per  square 
inch. 

TenMon. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
4.30515 
5.1548 
7.14855 

Inch. 

Inch. 
.0064 
.00185 

Pounds. 

Pounds. 
44,500 
10,800 

2 

3 

.0087 

15,500 
28.200 

4 

8. 33885            ■  00785 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5";  exterior  diameter  of  slice,  7". 3. 


itj 


4 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.31155 
5.1538 
7. 1479 
8.3310 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.00285 

16.600 

3 

.00305 

12,800 

4  detached 

2  detached 

3  detached 


RINGS  ALL  DETACHED. 


5.15665 
7.14485 


INTERNAL   8TBAINS   IN   GUN   FOBGINGS. 


267 


Muzzle  Slice. 

Interior  diameter,  4'M6;  exterior  diameter,  8". 62. 
Ori^nal  diameters  of  rings  in  the  slice. 


Rings. 

Diameters.  * 

C. 

D.              Mean. 

1 

Inches. 
4.3058 
5.1550 
7.1496 
8.3368 

Inches. 
4.3045 
5.1546 
7.1475 
8.3409 

Inches. 
4.30516 
5. 1548 
7.14855 

8.33885 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameten. 

C. 

D. 

Mean. 

1  detached 

• 

Inches. 
4.8122 
5.1543 
7.1492 
8.8260 

Inches. 
4.3109 
5.1533 
7.1466 
8.3360 

Inches. 
4.81155 
5.1538 
7. 1479 
8.8310 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.1676 
7.1457 


6.1567 
7.1440 


6.16665 
7.14485 


Muzzle  strains  released. 


Rings. 

Diameters. 

C. 

D. 

Mean. 

1  detached 

ifich. 

+.0064 
-.0007 
-.0004 
-.0108 

Inch. 

+.0064 

-.0013 

-.0009 

-.0049 

Inch. 
+.0064 
-.0010 
-.00066 
-.00786 

2  in  slice 

8  In  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+.0083 
-.0035 


+.0024 
-.0026 


+.00285 
-.00SO6 


FIRST  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+.0026 
-.0039 


+.0011 
-.0035 


+.00185 
-.0037 
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Tube  11776  B,  MM. 


Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  sHce. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".23;  exterior  diameter  of  sl^ce,  8".56. 


Rings. 

Present, 

mean 

diameten*. 

Stxains. 

Stresses  per  square 
inch. 

Tenjilon. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
4.3816 
5.1454 
.  7.14455 
8.4049 

Inch. 

Ittch. 
.00895 
.0024 

Pounds. 

Pound*. 
27.000 

2 

14,000 

3 

.00515 
.00195 

21,600 
7,000 

4 

1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5  .00;  exterior  diameter  of  slice,  7". 


80. 


Rings. 

Present 

mean 

diameten. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.38555 
5.1449 

Inch. 

Inch. 

Poundjs. 

Pounds. 

2 

.0029 

16.900 

3 

7.1443 
8.40295 

.0049 

20,600 

4  detached 

RINGS  ALL  DETACHED. 


1 

2  detached 

5.1478 
7.1394 

1 
^               1 



3  detached 

.  1... 

1 
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Muzzle  Slice. 

Interior  diameter,  4:'^23;  exterior  diameter,  8".  56. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

♦ 

A. 

B. 

Mean. 

"    1 

Inches. 
4.3799 
6.1494 
7.1406 
8.4003 

Inches. 
4.3833 
6. 1414 
7.1486 
8.4096 

Inches. 

4.3816 

6.1464 

7.14465 

8.4049 

*    2 

;  3 

i  4.::::::::::::::::::::::::::::::::::::::::::::::..:.:::::.... 

) 

1 

• 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


RingH. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.3831 
6.1487 
7.1400 
8.4072 

Inches. 
4.8880 
6.1411 
7.1486 
8.3987 

Inchcji. 

4.38666 

6.1449 

7.1443 

8.40296 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


Muzzle  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

Idfitiichfida..         . 

Inch. 

+.0032 

-.0007 

-.0006 

+.0069 

Inch. 
+.0047 
-.0003 
.0000 
-.0108 

Inch. 
+.00396 
-.0006 

-.00026 
-.00196 

2  in  slice 

3  in  slice 

4  detached 

2  detached. 

3  detached. 


SECOND  TO  THIRD  PHASE. 


+.0023 
-.0067 


+.0026 
-.0041 


+.0029 
-.0049 


FIRST  TO  THIRD  PHASE. 

2detached 

+.0026 
-.0062 

+.0022 
-.0041 

+.0024 
-.00616 

Sdetached 
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Tube  11775  B,  MO. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".24;  exterior  diameter  of  slice,  8". 57. 


3  4 


Rings. 

Present 

mean 

diameters. 

strains. 

I 
Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 

4.3910 

5.14985 

7.1538 

8.40345 

Inch. 

Inch. 
.00365 
.00265 

Pounds. 

Pounds. 
24,900 
15,400 

2 

3 

.00*28 
.00435 

11.700 
15,500 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  sUce,  5".00;  exterior  diameter  of  slice,  7".30. 


3    t 


RINGS  ALL  DETACHED. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

• 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 

4.39465 

5.1497 

7.15385 

8.3991 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.0028 

i6,966' 

3 

.,,,.. 

.00285 

12.000 

4  detached 

2iletached 

5.1525 
7.1610 

3  detached 
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Muzzle  Slice. 

Interior  diameter,  4".  24;  exterior  diameter,  8".  57. 
Original  diameters  of  rings  in  the  slice. 


1 

r 

Rings. 

1 

Diameters. 

A. 

B. 

Mean. 

[ 
1 

Inches. 
4.8915 
5. 1514 
7.1540 
8.4069 

Inches. 
4.3905 
5.1483 
7.1586 
8.4000 

Inches. 

4.3910 

5.14985 

7.1538 

8.40345 

1    2 

<    3 

4 

Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diametera. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.3952 
5. 1519 
7.1548 
8.3988 

Inches. 
4.3941 
5. 1475 
7.1529 
8.3994 

Inches. 

4.39465 

5.1497 

7.15386 

8.3991 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.1542 
7.1516 


5.1508 
7.1504 


5. 1525 
7. 1510 


Muzzle  strains  released. 


Rings. 

1 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 
+.0087 
+.0005 
+  .0008 
-.0081 

Inch. 

+.0086 

-.0008 

-.0007 

-.0006 

Inch. 
+.00365 
-.00015 
+.00006 
—.00435 

2  In  slice 

3  in  slice 

4  detached 

2  detached. 

3  detached. 


SECOND  TO  THIRD  PHASE. 


+.0023 
-.0032 


+.0033 
-.0025 


FIRST  TO  THIRD  PHASE. 


+  .0028 
-.00285 


2  detached. 

3  detached. 


+  .0028 
-.0024 


+  .0025 
-.0032 


+  .00265 
-.0028 
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INTEBNAL   8TBAINS   IN   GUN   FORGINOS. 


Tube  11775  B,MI. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4". 24;  exterior  diameter  of  slice,  8". 57. 

3jt 


1. 

2. 
3. 
4. 


Rings. 


Present 

mean 

dlameten. 


Strains. 


Inches. 

4.88725 

5.1666 

7.16466 

8.36606 


Tenrion. 

Compres- 
sion. 

Inch, 

Inch. 
.00376 

.0018 

.0021 

.0019 

Stresses  per  square 
inch. 


Tension. 


Pounds. 


8,800 


Compres- 
sion. 


Pounds. 
26,600 
10,500 


6,800 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 00;  exterior  diameter  of  slice,  7".30. 


Rings. 

Present 

mean 

diameters. 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.8910 
5. 15676 
7.15406 
8.36796 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.00265 

14,800 

3 

.0016 

6,700 

4detached 

RINQS  ALL  DETACHED. 


2  detached 

5.1588 
7.15245 

1 

Sdetached 

.'.*!!..!!!;!;.*.*!  ;.'.■.■.■'.':;::: 

1 

INTERNAL   STRAINS   IN   GUN   F0RGING8. 
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Muzzle  Slice. 

Interior  diameter,  4". 24;  exterior  diameter,  8". 57. 
Original  diameters  of  rings  in  the  slice. 


1 

Rings. 

Diameters. 

1 

A. 

B. 

Mean. 

1 

Inches. 
4.38^0 
6.1556 
7.1532 
8.3652 

Inches. 
4.3866 
6.1674 
7.1569 
8.3669 

iTiClUiS. 

4.38725 
6.1565 
7.15455 
8.36605 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.3917 
6.1551 
7.1530 
8.3644 

Inches. 
4.3903 
6.1664 
7.1661 
8.3816 

Inches. 
4.3910 
6. 15576 
7.16405 
8.36796 

2 

3 

4  detached 

• 

RINGS  ALL  DETACHED. 


Rings. 


1  detached 

2  In  slice... 
8  in  slice... 
4  detached 


Diameters. 


Inch. 

+.0037 

-.0006 

-.0002 

-.0108 


Inch. 

+.0088 

-.0010 

-.0008 

+.0146 


2  detached 

6. 1676 
7.1514 

6.1591 
7.1536 

6.1688 
7.16245 

3  detached 

Muzzle  strains  released. 

Inch. 
+.00376 
-.00076 
-.0005 
+.0019 


SECOND  TO  THIRD  PHASE. 

2  detached ^ 

+.0024 
-.0016 

+.0027 
-.0016 

+.00265 
-.0016 

3  detached 

FIRST  TO  THIRD  PHASE. 

2  detached 

+.0019 
-.0018 

+.0017 
-.0024 

+.0018 
-.0021 

8  detached 

H.  Doc.  608 18 
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INTERNAL   STRAINS   IN   GUN   FORGINGS. 


Tube  11784  B^. 


Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 


SLICE   INTACT. 


Interior  diameter  of  slice,  4". 76;  exterior  diameter  of  slice,  10".41. 


Rings. 

Present 

mean 

diameters. 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Incheg. 
4.9158 
6.6647 
9.66616 
10.2544 

Inch. 

Inch. 
.0078 
.0089 

PoufuU. 

Poundg, 
47,600 
20,700 

2 

3 

.0061 
.00615 

19,000 
18,000 

4 

« 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".  6;  exterior  diameter  of  slice,  9".  8. 

J    4 


Rings. 

Present 

mean 

diameters. 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inchu. 
4.9236 
5.6631 
9.66416 
10.24826 

Inch, 

Iwh, 

Amnds. 

PownOM, 

2 

.0066 

29,200 

8 

.0061 

16,800 

4  detached 

RINGS  ALL  DETACHED. 


2  detached *. 

6.6586 
9.64905 

3  detached 

IKTEKNAL   STRAINS   IN   GUN   FORGINGS. 
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Breech  Slice. 

Interior  diameter,  4".  75;  exterior  diameter,  10".41. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

■    1 

Inches. 
4.9147 
5.6635 
9.6673 

10.2603 

Inches. 
4.9169 
5.6459 
9.6530 

10.2485 

Inches. 
4.9158 
5.6647 
9.65515 
10.2544 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


1                                              Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9212 
5.6615 
9.6559 

10.2702 

Inches. 
4.9260 
5.6447 
9.6524 

10.2263 

Inches. 
4.9236 
5.6531 
9.65415 
13.24825 

2 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 
8  detached 


5.6667 
9.6525 


5.6505 
9.6456 


5.6586 
9.64905 


Breech  strains  released. 


Rings. 

Diameters. 

Mean. 

A. 

B. 

1  detached 

Inch. 

+.0065 

-.0020 

-.0014 

+.0099 

Inch. 

+.0091 

-.0012 

-.0006 

-.0222 

Inch. 
+.0078 
-.0016 
-.0010 
-.00615 

2  in  slice 

8  in  slice 

4  detached 

2  detached 

3  detached 


SECOND  TO  THIRD  PHASE. 


+.0062 
-.0084 


+.0058 
-.0068 


FIRST  TO  THIRD  PHASE. 


+.0055 
-.0051 


2  detached. 

3  detached. 


+.0032 
-.0048 


+.0046 
-.0074 


+.0089 
-.0061 
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INTERNAL   8TBAIN8   IN   GUN   F0BGING8. 


Tube  11784  B,. 


Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".19;  exterior  diameter  of  slice,  8".57. 


Rings. 

Present 

mean 

diameters. 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
4.86735 
5.14265 
7. 14775 

Inch, 

Inch. 
.0066 
.0020 

Pound*. 

Pounds. 
88,600 
11,700 

2 

3 

.00355 

14,900 
22,600 

4 

8.1140 

.0061 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5  ;  exterior  diameter  of  slice,  7". 3. 


Rings. 

Present 

mean 

diameters. 

strains. 

Stresses  per  square 
inch. 

1 

Tension. 

Compres- 
sion. 

Tension. 

1 
Compres-  ' 
slon. 

1  detached 

Inches. 
4.86295 
5.1422 
7. 14765 
8.1079 

Inch, 

1 
Inch.         Pounds. 

P&unds. 

2 

.00245 

14.S00    > 

8 

.00345 

14,600 

4  detached 

1 

RINGS  ALL  DETACHED. 


2  detached 

5.14465 
7. 1442 

3  detached 

tNTEBNAL   STRAINS   IN   GUN   F0RGING8. 
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Muzzle  Slice. 

Interior  diameter,  4'M9;  exterior  diameter,  8".  67, 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  

Inches. 
4.3594 
5.1492 
7.1485 
8.1155 

Inches. 
4.3558 
5.1361 
7. 1470 
8.1125 

Inches. 
4. 35735 
5.14265 
7. 14775 
8.1140 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


• 

Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.3645 
6.1483 
7.1481 
8.1194 

Inches. 
4.3614 
5.1361 
7.1472 
8.0964 

Inches. 

4.36295 

5.1422 

7.14766 

8.1079 

2 

3 

4  detached 

RINGS  ALL  DETACHED 

■  — 

2  detached 

3  detached 

■  ■■■■■         — -■  -■■  ■  ^  ■  ■    ^^^^^  p 

Muzzle  strains  released. 


5.1605 
7.1450 


5.1388 
7.1484 


6.14465 
7.1442 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 
+.0051 
-.0009 
-.0004 
+  .0039 

Inch. 
+.0061 
.0000 
+.0002 
-.0161 

Inch 
+.0066 
-.00046 
-.0001 
-.0061 

2  in  slice 

3  Id  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0022 
-.0031 


+.0027 
-.0038 


+.00245 
-.00845 


FIRST  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0013 
-.0036 


+.0027 
-.0086 


+.0020. 
-.00856 
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INTKRNAL   STRAINS   IH    GUN   FORGINGS. 


Tube  11784  Bi. 

Bbeech  Slice. 

After  annealing  7  feet  of  the  breech  at  665^  F. 

State  of  internal  stmins  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4". 76;  exterior  diameter  of  slice,  10".45. 

3  ± 


Rings. 


1. 
2. 
8. 
4. 


Present 

mean 

diameters. 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
slon. 

Tension. 

Compres-  " 
sion. 

Inches. 
4.9231 
5.64925 
9.64575 
10.2775 

Inch. 

Inch. 
.00275 
.0023 

Pounds. 

Pounds. 
16,800 
12,200 

.00285 

8,900 

.0006 

1,800 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".50;  exterior  diameter  of  slice,  9".80. 


Ring«. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.92585 
5.6482 
9.64515 
10.2781 

IncJi. 

Inch. 

Pounds. 

Pounds. 

2 

.00835 

17,800 

3 

.00225 

7,000 

4  detached 

RINGS  ALL  DETACHED. 


2detached 

5.65155 
9.6429 

3  detached 

INTERNAL   8TBAIN8   IN   GUN   FOEGINOS. 


/ 
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Bbeegh  Slice. 


Interior  diameter,  4". 76;  exterior  diameter,  10".46. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.9247 
5.6537 
9.6500 

10.2782 

Inches. 
4.9215 
5.6448 
9.6415 

10.2818 

Inches. 
4.9231 
5.64925 
9.64575 
10.2775 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diamet^n. 

» 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9277 
5.6628 
9,6496 

10.2697 

Inches. 
4.9240 
5.6436 
9.6406 

10.2866 

Inches. 
4.92585 
6.6482 
9.64515 
10.2781 

2 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


5.6551 
9.6488 


5.6480 
9.6870 


5.66155 
9.6429 


Breech  strains  released. 


Rings. 

DiameteiB. 

A. 

B. 

Mean. 

1  detached 

Inch, 
+.0080 
-.0009 
-.0006 

-.0036 

Inch. 

+.0026 

-.0012 

-.0007 

+.0047 

Inch. 
+.00276 
-.00105 
-.0006 
+.0006 

2  in  slice 

8  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0023 
-.0007 


+.0044 
-.0088 


+.00385 
-.00225 


FIRST  TO  THIRD  PHASE. 


2  detached 
8  detached 


+  .0014 
-.0012 


+.0032 
-.0045 


+.0023 
-.00285 
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INTEBNAL   STRAINS   IN   GUN   FORGINGS. 


Tube  11784  Bi. 

Muzzle  Suoe. 

Bore  eccentric,  ".15,  maximum  and  minimum  thickness  on  diameter  A. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 

Interior  diameter  of  slice,  4". 20;  exterior  diameter  of  slice,  8". 68. 


Rings. 

Preflent 

mean 

dliLTneters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres«- 
sion. 

1 

Jnchcf. 
4.3563 
5.13716 
7. 14395 
8.15025 

Inch. 

Inch. 
.00495 
.0022 

Poundt. 

Pound*. 
84,100 

2 

12,800 

3 

.00385 
.0012 

16,200 
4,400 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6". 00;  exterior  diameter  of  slice,  7".30. 


3    ± 


Rings. 

Present 

mean 

diameters. 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inchea. 
4.36125 
5.13545 
7. 14265 
8,H9a^ 

Inch. 

Inch. 

Pounds. 

Pound*. 

2 

.0039 

'"'•ii'wo* 

3 

.00255" 

10,700 

4  detached , 

.  -     

1 

RINGS  ALL  DETACHED. 


2  detached 

5. 13935 
7. 1401 

3  detached 

1 

INTEENAL   STRAINS   IK    GUN   FOKGINGS. 
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Muzzle  Slice. 

Interior  diameter,  4". 20;  exterior  diameter,  8". 68. 
Original  diameters  of  rings  in  slice. 


Rings. 

• 
1 

Diametem. 

A. 

B. 

Mean. 

.    1 

• 

Inches. 
4.3524 
5.1348 
7.1489 
8. 1512 

Inches. 
4.3602 
5.1395 
7. 1440 
8.1493 

Inches. 

4.8563 

5.13715 

7.'14395 

8.15025 

1  2 :....:....:..:::.: 

3 

4 

( 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameten. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.8586 
5.1319 
7.1413 
8. 1612 

Inches. 
4.3639 
5.1890 
7. 1440 
8.1369 

Inches. 

4.36125 

5.13545 

7.14265 

8.14905 

2 

3 

4  detached - --  -- 

RINGS  ALL  DETACHED. 


2  detached. 
8  detached. 


5.1862 
7.1417 


5.1425 
7.1385 


5.13935 
7.1401 


Muzzle  strains  released. 


1  detached 

2  In  slice... 

3  in  slice... 

4  detached 


Rings. 


Diameters. 


A. 


Inch. 

+.0062 

-.0029 

-.0026 

+.0100 


B. 


Inch. 
+.0087 
-.0005 
.0000 
-.0124 


Mean. 


Inch. 
+.00495 
-.0017 
-.0013 
-.0012 


SECOND  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0O43 
+.0004 


+.0035 
-.0055 


+.0039 
-.00265 


FIRST  TO  THIRD  PHASE. 


2  detached 
8  detached 


+.0014 
-.0022 


+  .0030 
-.0055 


+.0022 
-.00385 
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INTEBNAL  8TBAIN8   IN   GUN   F0BGING8. 


Tube  11784  B^. 


Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4". 75;  exterior  diameter  of  slice,  10".46, 

3  A 


Rings. 

Present 

mean 

diameters. 

Strains. 

Strew«s  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
4.89925 
5.65165 
9.6469 
10.2760 

Inch. 

Inch. 
.0026 
.0011 

Pounds. 

Pounds. 

15,900 

5,800 

2 

s 

.0011 
.0015 

3,400 
4,400 

4 

'  Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
Interior  diameter  of  slice,  5".  50;  exterior  diameter  of  slice,  9".  80. 


J  a. 


Rings. 

Present 

mean 

diameters. 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.90186 
5.6509 
9.6468 
10.2745 

Inch. 

Inch, 

Pounds. 

Pounds. 

2 

.00185 

9,800 

8 

.0010 

8,100 

4  detached 

f 

RINQS  ALL  DETACHED. 


2  detached 

5.65275 

Sdetached 

9.6458 

INTEBNAL   STRAINS   IN   GUN   FORGINGS. 
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Breech  Slice. 

Interior  diameter,  4".  75;  exterior  diameter,  10". 46. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A.- 

B. 

Mean. 

1 

Inches. 
4.9025 
5.6506 
9.6496 

10.2805 

Inches. 
4.8960 
6.6525 
9.6442 

10.2716 

Inches. 
4.89925 
5.65165 
9.6469 
10.2760 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9058 
6.6502 
9.6497 

10.2772 

Inches. 
4.8979 
6.6516 
9.6489 

10.2718 

Inches. 
4.90185 
5.6609 
9.6468 
10.2745 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 
8  detached 


5.6518 
9.6441 


5.6542 
9.6476 


5.65275 
9.6456 


Breach  strains  released. 


Rings. 

Diameters. 

A. 

B.  • 

Mean. 

1  detached 

Inch. 

+.0033 

-.0006 

+.0001 

-.0033 

Inch. 
+  .0019 
-.0009 
-.0008 
+.0003 

Inch. 
+.0026 
-.00075 
-.0001 
-.0015 

2  In  slice , 

3  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0011 
-.0056 


+.0026 
+.0086 


+.00185 
-.0010 


FIRST  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0006 
-.0055 


+.0017 
+.0033 


+.0011 
-.0011 
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INTERNAL   8TBAIN8   IN   GUN   F0BGING8. 


Tube  11784  B^. 

Muzzle  Slice. 

Bore  eccentric,  ".19,  maximum  and  minimum  thicknesss  on  diam- 
eter B. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 

Interior  diameter  of  slice,  4".  27;  exterior  diameter  of  slice,  8".  59. 


3    4 


Rings. 

Present 

mean 

diameters. 

Strains. 

1 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 
Pounds. 

Compres-  , 

sion.      1 

1 

1 

Inches. 

4.41886 

5.14ia5 

7.14885 

8.20645 

Inch. 

Inch. 
.0022 
.00145 

1 
Pounds. 
14,900 

'I 

8,500    ' 

3 

.00255 
.0007 

10,700 
2,600 

4 

1 

1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".00;  exterior  diameter  of  slice,  7".30. 


3   ± 


Rings. 

Present 

mean 

diameters. 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches, 
4.42105 
5. 14075 
7.14385 

Inch. 

Inch.          Pounds. 

Pounds. 

2 

.00175 

10,200    , 

3 

.00265 

10.700 

4  detached 

8.20676 

*.  ' 1 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.1425 
7.1413 
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Muzzle  Slice. 

Interior  diameter,  4".27;  exterior  diameter,  8".59. 
Original  diameters  of  rings  in  the  slice. 


1 

Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.4174 
5.1375 
7.1477 
8.2075 

Inches. 
4.4208 
5.1446 
7.1400 
8.2054 

Inches. 

4.41885 

5.14105 

7.14385 

8.20645 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.4188 
6.1377 
7.1482 
8.2066 

Inches. 

4.4238 
6.1488 
7.1395 
8.2050 

Inches. 

4.42105 

5.14075 

7.14885 

8.20575 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.1391 
7.1448 


5.1459 
7.1878 


6.1425 
7.1413 


Mozzle  strains  released. 


1  detached 

2  in  slice .. 

3  in  slice  .. 

4  detached 


Rings. 


Diameters. 


A. 


Inch. 

+.0009 

+.0002 

+.0005 

-.0010 


B. 


Inch, 

+.0035 

-.0006 

-.0005 

-.0004 


Mean. 


Inch. 
+.0022 
-.0008 
.0000 
-.0007 


SECOND  TO  THIRD  PHASE. 

2  detached 

+.0014 
-.0084 

+.0021 
-.0017 

+.00175 
-.00255 

3detached  ..x.......  ............. ....^...^m.^.... 

FIRST  TO  THIRD  PHASE. 

2  detached 

+.0016 

+.0018 
—.0022 

+.00146 
—.00255 

8  detached 

-.0029 
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INTERNAL   8TKAIN8   IN   GUN    FOBGINGS. 


Tube  11784  B^.     * 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4". 78;  exterior  diameter  of  slice,  10".-14. 


3  A 


Rings. 

Present 

mean 

dl&meten. 

Strains. 

StresBCfl  per  square    ' 
inch. 

1 

Tension. 

Ck>mpreB- 
sion. 

Tension. 

Compres- ' 
sfou. 

1 

Inches. 
4.93685 
5.6538 
9.65365 
10.27025 

Inch. 

Inch. 
.0066 
.00425 

Pmtnds. 

Poundfi. 
40,100 

2 

22.600 

3 

.0055 
.00495 

17,100 
14,500 

4 

i 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 50;  exterior  diameter  of  slice,  9",80. 

J     4 


Rings. 

Present 

mean 

dlameteni. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.94^45 

Inch. 

Inch. 

Pounds. 

Pou$id». 

2 

5.65235 
9.6527 
10.2653 

.0U57 

36,366 

3 

.00455 

14,100 

4  detached 

......          1 

RINQS  ALL  DETACHED. 


2  detached 

5.65805 
9.64815 

8  detached 

INTERNAL   STRAINS   IN   GUN    F0RGING8, 
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Breech  Slice. 

Interior  diameter,  4". 78;  exterior  diameter,  10". 44. 
Original  diameters  of  rings  in  the  slice. 


• 

Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inc?ies. 
4.9362 
5.6556 
9.6550 

10.2725 

Inches. 
4.9375 
5.6520 
9.6523 

10.2680 

Inches. 
4.93685 
5.6588 
9.65365 
10.27025 

,    2 

s::::::::::::. ::;:::::.::::....:::. ..::.: : 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached  .  ^  ^^                            x...^.  x 

Inches. 
4.9425 
5.6543 
9.6540 

10.2606 

Inches. 
4.9444 
5.6504 
9.6514 

10.2698 

Inches. 
4.94345 
5.65285 
9.6627 
10.2658 
• 

2 

3 

4  detached 

1 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.6597 
9.6495 


5.6564 
9.6468 


5.66805 
9.64815 


Breech  strains  released. 


1  detached. 

2 

8 

4  detached. 


Rings. 


Diameters. 


A. 


Inch. 

+.0068 

—.0018 

-.0010 

-.0117 


B. 


Inch. 

+.0009 

-.0016 

-.0009 

+.0018 


Mean. 


Inch. 
+.0066 
-.00145 
-.00u95 
-.00195 


SECOND  TO  THIRD  PHASE. 

'    2  detached 

+.0054 
-.0045 

+.0060 
-.0046 

+.0067 
-.00456 

3  detached 

FIRST  TO  THIRD  PHASE. 

2  detached 

+.0041 
-.0055 

+.0044 
-.0065 

+.00425 
-.0066 

3  detached 
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INTERNAL   STRAINS   IN   GUN   F0RGING8. 


Tube  11784  B^. 

Muzzle  Slice. 

Bore  eccentric, ".  10,  maximum  and  minimum  thickneas  on  diameter  B. 
.  State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".28;  exterior  diameter  of  slice,  8".5S. 


3  ± 


Rings. 


1. 
2. 
8. 
4. 


Present 

mean 

diameters. 


strains. 


Inches. 
4.44035 
5. 1452 
7.14885 
8.2433 


Tension. 


Inch, 


.0022 
.0019 


Compres- 
sion. 


Inch. 
.0034 
.0015 


stresses  per  square 
inch. 


Tension. 


PouMdiM. 


9,200 
6.900 


Compres- 
sion. 


Pounds. 
23,000 

8.700 


Rings  1  and  4:  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5",00.     Exterior  diameter  of  slice,  7". 30. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
Inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 

4.44375 

5.1447 

7.14««5 

8.2414 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.0020 

11,700 

3 

.0019 

8,000 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

6.1467 
7.14675 

8  detached 
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Muzzle  Slice. 

Interior  diameter,  4". 28;  exterior  diameter,  8".58. 
Original  diameters  of  rings  in  tbe  slice. 


Rings. 

-^—-—     —r 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.4396 
5.1^>38 
7.1505 
8.2887 

Inches. 
4.4409 
5.1471 
7. 1474 
8.2479 

Inches. 
4.44085 
5. 1452 
7.14895 
8.2488 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


RINGS  ALL  DETACHED. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.4432 
5.1426 
7.1501 
8.2418 

Inches. 
4.4443 
5.1468 
7.1472 
8.2410 

Inches. 
4.44375 
5. 1447 
7.14866 
8.2414 

2 

3 

4  detached 

I 

I    2  detached 
'    3  detached 


5. 1467 
7. 14675 


Muzzle  strains  released. 


Rings. 

Diameters. 

Mean. 

A. 

B. 

1  detached 

Inch. 

+.0084 

-.0007 

-.0004 

+.0081 

Inch. 

+.0034 

-.0008 

-.0002 

-.0069 

Inch. 

+.0084 

-.0006 

-.0008 

-.0019 

2  in  slice 

S  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

+.0015 
-.0016 

+.0025 
-.0022 

+.0020 
-.0019 

3  detached 

FIRST  TO  THIRD  PHASE. 


2  detached 

+.0008 
-.0020 

+.0022 
-.0024 

+  .0015 
-.0022 

3  detached 
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INTERNAL   STRAINS   IN   GUN   FORGINGS. 


Tube  11784  B^. 

Breech  Slice. 

After  annealing  7  feet  of  the  breech  at  650°  F. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4". 80;  exterior  diameter  of  slice,  10".42. 


Rings. 


1. 
2. 
8. 
4. 


Strains. 


Present 

mean 

diameters. 


I 


Inched. 
4.96455 
5.658*2 
9.6530 
10.2646 


Tension. 


Inch. 


Compres- 
sion. 


Inch. 
.0032 
.0025 


.00315 
.00015 


Stresses  per  square 
inch. 


Tension     '  Co™P'««'- 


Pounds.    I    Pounda. 

19,400 

i        13,900 


9,800 
400 


I 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 
•  Interior  diameter  of  slice,  5".50;  exterior  diameter  of  slice,  9".80. 


Rings. 

Present 

mean 

diameters. 

Strains. 

stresses  per  square 
inch. 

1 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Poundt. 

1  detached 

Incheg. 
4.96775 

Inch. 

Inch. 

Pmindi. 

2 

5.65745 

.00325 

17,200 

8 

9.65265 
10.26445 

.0028 

8,700 

4  detached 

; 

ALL  BI^QS  DETACHED. 


2detached 

5.6607 
9.64965 

> 

8  detached 

1 
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291 


Breech  Slice. 

Interior  diameter,  4".80;  exterior  diameter,  10".42. 
Original  diametei-s  of  rings  in  the  slice. 


RiDg8. 


1. 

2. 
3. 
4. 


Diameters. 

A. 

B. 

Mean. 

Inches. 
4.9642 
5.6568 
9.6501 

10.2678 

Inches. 
4.9649 
5.6596 
9.6559 

10.-2614 

Inches, 
4.96455 
5.6582 
9.6590 

10.-2646 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


1 

1 

Rings. 

Diameters. 

A. 

B. 

Mean. 

( 

1  detached t  r .  - 

Inches. 
4.9678 
5.6561 
9.6501 

10.2524 

Inches. 
4.9677 
5.6588 
9.6562 

10.2765 

Inches. 
4.96776 
5.65746 
9.65265 
10.-26446 

2 

3  

— 

4  detached 

RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


Breech  strains  released. 


Ringff. 

Diameters. 

A. 

B. 

Mean. 

1  detached 



Inch. 
+.0036 

Inch. 
+.0028 
-.0008 
-.0007 
+  .0151 

Inch. 
+.0002 
-.00076 
-.(KKW6 
-.00016 

2  in  slice 

-.0007 

.0000 

-.0154 

S  in  slice 

4  detached -- 

1 

SECOND  TO  THIRD  PHAl 

3E. 

2  detarhe<1 

+.0031 
-.0048 

+.0034 
-.0008 

+.003-25 
-.0028 

3  detached -  - - 

FIEIST  TO  THIRD  PHASE. 

2  detached 

Sdetachtfd 

+  .0024 
-.0048 

+.0026 
-.0016 

+.0025 
-.00815 
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INTERNAL   STRAINS   IN   GUN    FORGINGS. 


Tube  11784  B,  BM. 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4". 74;  exterior  diameter  of  slice,  10".41. 


3  ± 


Rings. 

Present 

mean 

diameters. 

Strain.s. 

1 

Streaties  per  square     ' 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inchti. 
4.89565 
5.66185 
9.65895 
10.27505 

hvch. 

Inch. 
.00495 
.0029 

Pownds. 

Pounds. 
30.300 

2 

15.400    ' 

8 

4 

.0048 

14,900 
1,800 

.0006. 

Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".5;  exterior  diameter  of  slice,  9".8. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.9006 
5.6607 

Inch. 

iT^Ch. 

Pounds. 

Pounds. 

2 

.00406 

21,400    > 

3 9.65795 

.0068 

11.800 

4  detached 

10.27445 

RINGS  ALL  DETACHED. 


2  detached ^ 

5.66475 

1 

3  detached 

9.65415 

1 

. 
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Breech  Slice. 

Interior  diameter,  4". 74;  exterior  diameter,  10".41. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A, 

B. 

Mean. 

1 

Inches. 
4.8992 
5.6632 
9.6586 

10.2748 

Inches. 
4.8921 
5.6605 
9.6504 

10.2753 

Inches. 
4.89665 
5.66185 
9.65895 
10.27605 

2 

3 

4 

Rings  1  aiid  4  detached;  rings  2  anfd  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9084 
5.6617 
9.6575 

10.2800 

Inches. 
4.8978 
5.6597 
9.6584 

10,2689 

Inches. 
4.9006 
5.8607 
9.65796 
10.27445 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.6660 
9.6501 


5.6685 
9.6582 


5.66475 
9.65415 


Breech  strains  released 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0042 

-.0015 

-.0010 

+.0062 

Inch. 

+.0067 

-.0008 

-.0010 

-.0064 

Inch. 
+.00495 
-.00115 
-.0010 
-.0006 

2  in  slice 

8  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0043 
-.0074 


+.0088 
-.0002 


FIRST  TO  THIRD  PHASE. 


+.00405 
-.0088 


2  detached 

3  detached 


+.0028 
-.0064 


+.0080 
-.0012 


+.0029 
-.0048 
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INTERNAL   STRAINS   IN   GUN   FORGINGS. 


Tube  11784  B,  BO— A. 

Breech  Slice. 

Annealed  at  600°  F. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".  77;  exterior  diameter  of  slice,  10".42. 


3    4 


Rings. 

Present 

mean 

diameters. 

Strains. 

1 

Stresses  per  square 
inch. 

Tendon. 

Compres- 
sion. 

Tension. 

Compres-  1 
sion. 

1 

Inches. 
4.9311 
5.6468 
9.64405 
10.29125 

Inch. 

Inch. 

.00895 

.00285 

Pounds. 

Pound*.  1 
24,000 

2 

5,'8d6" 

15, 100    ' 

3 

.00185 

4 

.00555 

16. 20O    1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".  6;  exterior  diameter  of  slice,  9". 8. 


J  I 


Rings. 

Present 

mean 

diameters. 

strains. 

Stresses  per  square 
Inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detiCched 

Inches. 
4.98S05 
5.64526 
9  64295 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.0044 

23.400 

3 

.00075 

2.300 

4  detaclied 

10.2968 

1 

RINGS  ALL  DETACHED. 


2  detached 
8  detached 


5.64965 
9.6422 


INTERNAL  STRAINS  IN  GUN  FOKGINOS, 
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Breech  Slice. 

Interior  diameter,  4". 77;  exterior  diameter,  10".42. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diametera. 

A. 

B. 

Mean. 

1 

Inches. 
4.9346 
5.6459 
9.6482 

10.2929 

Inches. 
4.9276 
5.6477 
9.6449 

10.2896 

Inehet. 
4.9811 
6.6468 
9.64405 
10.29125 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


1  detached. 

:  1:;::::::::: 

I   4detach<Hl. 


Rings. 


Inches. 
4.9893 
5.6445 
9.6423 

10.8041 


Diameters. 


RINGS  ALL  DETACHED. 


B. 


Inches. 
4.9306 
5.6460 
9.6486 

10.2895 


Mean. 


Inches. 
4.98506 
6.64525 
9.64296 
10.2968 


2  detached. 

3  detached. 


5.6486 
9.6895 


5.6607  5.64965 

9.6449  9.6422 


Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

Inch. 
+.00895 
-.00156 
-.0011 
+.00655 

1  detached " 

Inch. 

+.0047 

-.0014 

-.0009 

+.0112 

Inch. 

+.0082 

-.0017 

-.0018 

-.0001 

2  in  slice 

3  in  d  ice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0041 
~.002<* 


+.0047 
+.0013 


FIRST  TO  THIRD  PHASE. 


+.0044 
-.0075 


2  deiached 

3  detached 


+.0027 
-.0087 


+.0030 
.0000 


+.00285 
-.00185 
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INTERNAL   STRAINS   IN   GUN   FORGINGS. 


Tube  11784  B,  BM— A. 

Breech  Slice. 

Annealed  at  750^  F. 

State  oi  internal  strains  and  stresses  at  different  phases  of  the  slice. 


slice  intact. 


Interior  diameter  of  slice,  4:".73;  exterior  diameter  of  slice,  10".42. 

3^ 


Rings. 

Present 

Strains. 

Stresses  per  square 
inch. 

meiin 
diameters. 

Tension. 

Compres 
sion. 

Tension. 
Pounds. 

Compres- 
sion. 

1 

Inches. 
4.88185 
5.64145 
9.65525 

Inch. 

Inch. 
.0028 
.0018 

Pounds.    1 
17,200 

2 

9,600 

8 

OfflA 

8.100 
2,200 

4 

10.27705             0007R 

Rings  1  and  4. detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice  5". 6:  exterior  diameter  of  slice,  V>".8. 


Rings. 


1  detached. 

2 

8 

4  detached. 


Present 

Strains. 

Stresses  per  square 
inch. 

mean 
diameters. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Inches. 
4.88465 

Inch. 

Inch. 

Pounds. 

Pounds. 

5.64075 

.0025 

13,300 

9.6548 

.00215 

6,600 

10.2763 

RINGS  ALL  DETACHED. 


2  detached 

5.64325 
9.65265 

1 

8  detached 

INTEBNAL   STRAINS   IN    GUN   F0BGING9. 
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Bbeegh  Slice. 

Interior  diameter,  4". 73;  exterior  diameter,  10".42. 
Original  diameters  of  rings  in  the  slice. 


1 

Rings. 

Diameters. 

A. 

B. 

Mean. 

t 

1 

Inches. 
4.8810 
5.6380 
9.6561 

10.2806 

Inches. 
4.8827 
6.6440 
9.6644 

10.2736 

Inches. 
4.88186 
6.54146 
9.65525 
10. 27705 

2 

3 

4 

Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  i1cftach«d    ...     ...   .........  . 

Ifiches. 
4.8h37 
6. 6382 
9.6556 

10.2812 

Inches. 
4.8856 
6.6483 
9.6540 

10.2714 

Inches. 
4.88465 
5.64075 
9.6648 
10.2763 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

6.6406 
9.6664 

6.6469 
0.6499 

6.64326    ' 

3  detached 

9.66265    1 

1 

Breech  strains  released. 


• 
Rings. 

Diameters. 

A. 

B. 

1 
Mean. 

1  detached 

Inch. 

+.0027 

-.0007 

-.0005 

+.0006 

■ 

Inch. 

+.0029 

-.0007 

-.0004 

-.0021 

Inch. 
+.0028 
-.0007. 
-.00046 
—.00075 

2  in  slice 

8  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached. 

3  detached, 


+.0024 
-.0002 


+.0026 
-.0041 


+.0025 
-.00215 


FIRST  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+.0017 
-.0007 


+.0019 
-.0045 


+.0018 
-.0026 
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INTERNAL   8TBAIN8   IN   GUN   KOBGINOS. 


Tube  11791  Bi. 
Breech  Slice. 
(I"  discard.) 
State  of  internal  stmins  and  stresses  at  different  phases  of  the  slice. 

SLICE  intact. 
Interior  diameter  of  slice,  4". 81;  exterior  diameter  of  slice,  10".44. 


J    4 


Rings. 


Present 

mean 

diameters. 


Inche%. 

1 4.9682 

2 5.66485 

8 '      9.65076 

4 10.2964 


Strains. 


TenMon.      ComP«- 


Inch. 


.0081 
.00415 


.00096 


Stresses  per  square 
inch. 


Compres- 
sion. 


Inch.      I    Prmnds.    '    Pounda. 
.00385    i 28,800 


9.600 
12, 100 


5.000 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".  5;  exterior  diameter  of  slice,  9".  8. 


J    4 


i 


Rings. 


1  detached. 

2 

3 

4  detached. 


Present 

mean 

diameters. 


Inches. 
4.96705 
5.66365 
9.66045 
10.29125 


Strains. 


Tension. 


/ncA 


Compres- 
sion. 


buih. 


WA 


.00165 


stresses  per  square 
inch. 


Tension. 


Pounds. 


Compres- 

SiOQ. 


Ptmndi. 


8.70U 


8.700 


RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


5.6668 
9.64765 
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Bbeech  Slice. 

Interior  diameter,  4".81;  exterior  diameter,  10". 44. 
Oi'iginal  diameters  of  rings  in  the  slice. 


1 

'                                              Rings. 

1 

Diameters. 

A. 

1 

B.        {     Mean. 

1 ." 

Inches. 
4.9587 
5.6657 
9.6562 

10.2928 

Inches. 

5.6630 

9.6458 

10.2980 

Inches. 
4.9632 
5.66435 
9.65075 
10.2954 

2 

8 ; 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


1 

Rings. 

Diameters. 

A. 

B. 

Inches. 
4.9718 
5.6623 
9.6451 

10.2945 

Mean. 

1  detached 

Inches. 
4.9623 
5.6650 
9.6558 

10.2880 

Inches. 
4.96705 
5.66865 
9.65045 
10.29125 

2 

8 

4  detached 

■«•■•••■«.«••«.••••.•«.•«•.•••■■•••••••• 

RINGS  ALL  DETACHED, 

2  detached 

5.6666 

5.6640 
9.6425 

5.6658 
9.64765 

3  detached ' 

9.6528 

Breech  strains 

released. 

• 

Rings. 

Diameters. 

A. 

Inch. 
+  .0086 
-.0007 
-.0004 
—.0048 

B. 

Mean. 

Inch. 
+.00885 
-.0007 
-.0008 
-.00415 

1  detached 

Inch. 

+.0041 

-.0007 

-.0002 

-.0085 

2  in  slice 

3  in  slice 

4  detached 

1 

SECOND  TO  THIRD  PHASE. 

2  detached 

+.0016 

+.0017 
-.0026 

+.00165 
-.0028 

8  detached 

-.0080 

.  - 

FIRST  TO  THIRD  PHAS] 

E. 

+.0010 
-.0028 

2  detached 

+.0009 
-.0034 

+.00095 
-.0081 

8  detached 
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Tube  11791  Bj. 
Muzzle  Slice. 

(f"  discard.) 

Bore  eccentric.      Ring  4,   minimum    thickness,   ".15;    maximum 
thickness,  ".32. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

Slice  Intact. 

Interior  diameter  of  slice,  4".17;   exterior  diameter  of  slice,  8".62. 


J    4 


1. 

2. 
8. 
4. 


Rings. 


Present 

mean 

diametezB. 


Ifichea. 

4.3272 

5.14986 

7.1444 

8.27866 


Strains. 


Tension. 


Co  ipres- 
sion. 


Inch. 


.00275 
.0082 


Inch. 
.0087 
.00095 


stresses  per  square 
inch. 


Tension. 

Compres- 
sion. 

Pmmdt. 

Pounds. 
25,600 

5,500 

11,600 

11,600 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".0;  exterior  diameter  of  slice,  7".3. 


3_  ± 


Rings. 


1  detached 

2 

8 

4  detached. 


I 


Present 
mean 
diameters. 


Inches. 

4.8309 

5.14875 

7.1489 

8.27586 


strains. 


Tension. 


Inch. 


Compres- 
sion. 


Inch. 

'.'ooiss" 


stresses  per  square 
inch. 


Tenirion.     ^^^ 


Pounds.    '    Pounds. 
9,'666* 


9,400 


RINGS  ALL  DETACHED. 


2  detached 

i      5. 1503 

1 

1 

Sdetached 

,      7. 14165 

INTERNAL   8TBAIN8   IN   GUN   F0BGING8. 
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Muzzle  Slice. 

Interior  diameter,  4".17;  exterior  diameter,  8". 62. 
Original  diameters  of  rings  in  the  slice. 


Ring!). 

Diameteni. 

A. 

Inches. 
4.3275 
6.1498 
7.1438 
8.2796 

B. 

Mean. 

1 

Inches. 
4.3269 
5.1494 
7.1460 
8.2775 

Inches. 

4.3272 

5.14985 

7.1444 

8.27855 

•» 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


! 
i 

Kings.                                              - 

1 
1 

Diameters. 

A. 

B. 

Mean. 

1  detached 

1 
1 

Inches. 
4.3288 
5.1485 
7.1433 
8.2838 

Inches. 
4.3330 
5.1490 
7. 1446 
8.2669 

Inches. 
4.3309 
5. 14875 
7.1439 
8.27535 

2 

3 

, 

4  detached 

1 

PINGS  ALL  DETACHED. 

5.1507 
7.1421 

2  detached 

3  detached 



5.1499 
7.1412 

5.1508 
7.14165 

, 

Muzzle  strains  released. 


1  detached 

2  in  slice  . . 

3  in  slice  .. 

4  detached 


Rings. 


Diameters. 


A. 


Inch. 

+.0018 

-.0008 

-.0005 

+.0042 


SECOND  TO  THIRD  PHASE. 


B. 


Inch. 

+.0061 

-.0004 

-.0005 

-.0106 


Mean. 


Inch. 
+.0087 
-.0006 
-.0005 

-.0082 


2  detached 

3  detached 


2  detached 

3  detached 


+.0022 
-.0012 


+.0009 
-.0083 


FIRST  TO  THIRD  PI^ASE. 


+  .0014 
-.0017 


-h.0006 
-.0088 


+.00155 
-.00225 


+.00095 
-.00275 
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Tube  11791  B,. 

Breech  Slice. 
State  of  internal  strains  and  sti'esses  at  different  phases  of  the  slice. 

slice  intact. 
Interior  diameter  of  slice,  4".79;  exterior  diameter  of  slice,  10".46, 


3ji 


1. 

2. 
8. 
4. 


Present 

meaa 

diameters. 


Strains. 


StresseH  per  square 
inch. 


Tension.  '  ^""ST^     Tension 


sion. 


Inches. 
4.91095 
5.64855 
9.6499 
10.2825 


Inch. 


.0048 


Inch. 
.0052 
.00445 


Pounds. 


.0012 


14,900 


Compres- 


sion. 


Pounds. 
31,700 
23,600 


3,600 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".50;  exterior  diameter  of  slice,  9".80. 


.7     ^ 


Rings. 


1  detached 

2 

3 

4  detached 


Strains. 


I     Present 

mean 
:  diameters. 


stresses  per  square 
inch. 


Inches. 
4.92215 
5.6472 
9.64915 
10.2837 


Compres- 
sion. 

_ 

Tension. 

Tension. 

Compres- 
sion. 

Inch. 

Inch. 

Pounds. 

Pounds. 

.0058 

30.800 

.00405 

12,600 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.6530 

.••••*  >.,•_•> 

9. 6451 
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Breech  Slice. 

Interior  diameter,  4".79;  exterior  diameter,  10".46. 
Original  diameters  of  rings  in  the  slice. 


1 

1 

Ring!!. 

Diameten. 

1 
1 

A. 

B. 

Mean. 

1                 .          ^ 

Inches. 
4.9149 
5.6508 
9.6465 

10.2767 

Inches. 
4.9190 
5.6468 
9.6588 

10.2888 

'  Inches. 
4.91695 
5.64855 
9.6499 

10.2825 

2 

,     3 

1  4:::::::::::::::::;:::::::::::::::::::::::::: ::. 

Eings  1  and  4  detached;  rings  2  and  8  in  the  slice. 


[ 

Rings. 

A. 

Diameters. 

B. 

Inches. 
4.9247 
5.6451 
9.6527 

10.2875 

Mean. 

1  detached 

Inches. 
4.9196 
5.6498 
9.6456 

10.2799 

Inches. 
4.02215 
5.6472 
9.64915 
10.2837 

2 

8 

4  detached .' 

, 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.6552 
9.6428 


5.6608 
9.6474 


5.6580 
9.6451 


Breach  strains  released. 


t 

1 

Rings. 

1 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0047 

-.0015 

-.0009 

+.0082 

Inch. 

+.0057 

-.0012 

-.0006 

-.0008 

Inch, 
+.0052 
-.00185 
-.00075 
+.0012 

2  in  slice 

'    Sinsllce - 

1   4  detached 

1 

SECOND  TO  THIRD  PHASE 


2  detached 

3  detached 


+.0059 
-.0028 


+.0057 
-.0058 


+.oa'>R 

-.00405 


FIRST  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0044 
-.0087 


+.0045 
-.0069 


+.00445 
-.0048 
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Tube  11791  B^. 

Muzzle  Slice. 
State  of  internal  strains  and  stresses  at- different  phases  of  the  slice. 

slice  intact. 
Interior  diameter  of  slice,  4". 20;  exterior  diameter  of  slice,  8".60. 


1. 

2. 
3. 
4. 


Rings. 


Present 

mean 

diameten. 


Ijtches. 
4.8328 
5. 1447 
7.1425 
8.34045 


Stralng. 


Tension. 


Inch, 


.0036 
.00185 


Compres- 
sion. 


Inch. 
.00405 
.00275 


stresses  per  square 
inch. 


Tension. 


Pounds. 


15,100 
6,700 


Compres- 
sion. 


Poundt. 
28,100 
16,100 


Rings  3  and  4  detached;  rings  2  and  3  in  the  slipe. 

Interior  diameter  of  slice,  5". 00;  exterior  diameter  of  slice,  7".30. 


/  I 


Rings. 


1  detached. 

2 

3 

4  detached. 


Present 

mean 

diameters. 


Strains. 


Tension. 


Inches. 
4.38685 
5. 1440 
7.1422 
8.3886 


Inch. 


.0033 


Compres- 
sion. 


Inch. 


.00845 


stresses  per  square 
inch. 


Tension. 


13,900 


RINGS  ALL  DETACHED. 


Compres- 
sion. 


Pou7ids.        Pounds. 
20*166* 


2  detached 

5. 14745 
7.138V 

1                      1 
1 1 

3  detached 

1 
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Muzzle  Slice. 

Interior  diameter,  4".  20;  exterior  diameter,  8".  60. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

1 

Diameters. 

A. 

B. 

Mean. 

1 
1 

Inches. 
4.8336 
5.1438 
7.1420 
8.8406 

Inches. 
4.3311 
5.1461 
7.1480 
8.3403 

Inches. 
4.8328 
5.1447 
7.1425 
8.84045 

2 

3 

4 

« 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1    1  detached 

Inches. 
4.3370 
5.1428 
7.1414 
8.8444 

Inches. 

.    4.3857 

6.1457 

7.1480 

8.8328 

Inches, 

4.83635 

5.1440 

7.1422 

8.3386 

!    2 

^ 

'    4detacbed 

1 

RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


5.1460 
7.1885 


5.1489 
7.1893 


5.14745 
7.1389 


Muzzle  strains  released. 


Rings. 

• 

Diameters. 

A. 

B. 

Mean. 

!    1  detached 

Inch. 

+.0036 

-.0010 

-.0006 

+.0038 

Inch. 
+.0046 
-.0004 
.0000 
-.0075 

Inch. 
+.00405 
-.0007 
-.0003 
-.00186 

2  In  slice 

3  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0037 
-.0029 


+  .0082 
-.0037 


+  .00345 
-.0083 


FIRST  TO  THIRD  PHASE. 


2  detached 
8  detached 


+.0027 
-.0035 


H.  Doe.  508- 


20 


+.0028 
-.0037 


+.00276 
-.0086 
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Tube  11791  B^. 
After  annealing  at  650^  F. 

Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".76;  exterior  diameter  of  slice,  10".43. 


J  ± 


1. 

2. 
3. 
4. 


Rln^rs. 


Present 

Strains. 

Stresses  per  square 
Inch. 

uie&n 
diameters. 

Tension. 

Compres- 
sion. 

Tension. 

Compreff- 
sion. 

Itwfies. 
4.8990 

Inch. 

Inch. 
.0087 

PouncUt. 

Pmtndi. 
22,700 
18,100 

5.64625 

.0084 

9.65745 

.oosa'i 

.00055 

9,566 

10.285S5 

1,600 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 50;  exterior  diameter  of  slice,  9".80. 


4 


Rings. 


1  detached 

2 

3 


4  detached 


Present 

mean 

diameters. 


Inches. 
4.9027 
5.6449 
9.65675 
10.2848 


Strains. 


Tension. 


Stresses  per  square 
inch. 


Compres- 
sion. 


Tension. 


I       I 


Inch. 
'.'66235" 


Inch. 
*. '66475' 


Compres- 
sion. 


Founds.        Pottndg. 


7,800 


25,200 


RINGS  ALL  DETACHED. 


2detached 

5.64865     

3  detached 

9.6541       

1 
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Breech  Slice. 

Interior  diameter,  4". 76;  exterior  diameter,  1()".48, 
Original  diameters  of  rings  in  the  slice. 


Dlamoten. 


RingM. 


A. 


1. 
2, 
3. 
4. 


Inches. 
4.  ovsv 
5.6449 
9.6606 

10.2858 


Inches. 
4.8991 
5.6476 
9.6543 

10.2849 


Inches, 
4.8990 
5.64625 
9.65745 
10.28635 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


RinfirH. 

Diameteni. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9024 
5.6433 
9.6508 

10.2888 

Inches. 
4.9090 
5.6466 
9.6537 

10.2808 

Inches. 
4.9027 
5.6449 
9.65675 
10.2848 

2 

3 

'    4  detached - 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.6488 
9.6578 


5.6506 
9.6510 


5.64965 
9.6544 


Breech  stmins  released. 


RingH. 

Diameteni. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0035 

-.0016 

-.0008 

+.0030 

Inch. 

+.0039 

-.0011 

-.0006 

-.0041 

Inch. 
+.0037 
-.00135 
-.0007 
-.00066 

2  in  slice 

3  in  dice 

4  detached 

—  —      -  -    

SECOND  TO  THIRD  PHASE 

» 

2  detached 

+.0065 
-.0020 

+.0040 
-.0027 

+.00475 
-.00236 

3  detached 

FIRST  TO  THIRD  PHASE. 

2  detached 

+  .0039 
-.0028 

+.0029 
-.0033 

+.0034 
-.00305 

3  detached 
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Tube  11791  B^. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice   INTACT. 

Interior  diameter  of  slice,  4".18;  exterior  diameter  of  slice,  8".62. 


Rings. 


1. 
2. 
3. 
4. 


Present 

mean 

diameters. 


Inche$. 

4.92185 

6.1477 

7.1474 

8.37425 


Strains. 


Tension. 


Inch. 


.00225 


Inch. 
.00875 
.0008 


.00195 


Stresses  per  square 
inch. 


Compres-  ;   Tension       Compres- 
sion, lension.  ^j^^^^ 


Pounda. 
'    *9,'4o6* 


Pounds. 

26,000 

4,700 


7,000 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".  00;  exterior  diameter  of  slice,  7". 30. 


Ringfi. 

Present 

mean 

diameters. 

strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion.'^ 

Tension. 

Compres- 
sion. 

1  detached 

Inehea. 
4.8256 
5. 14675 
7.1466 
8.3762 

iTlCh. 

iTich. 

Pounds. 

Paundi. 

2 

.00175 

10,200 

3 

.00145 

6,100 

1 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

5.1485 
7. 14515 

i 

8  detached 

INTERNAL   STRAINS   IN   GUN   F0BGIN08. 


309 


Muzzle  Slice. 

Interior  diameter,  4".  18;  exterior  diameter,  8".  62. 
Original  diameters  of  rings  in  the  slice. 


1 

Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.3204 
6.1477 
7.1488 
8.3742 

Inches. 
4.8233 
5.1477 
7.1460 
8.3743 

Inches,     i 
4.32185 

2 

6.1477 
7.1474 
8.87425 

3 ,- 

4 

, 

Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


1 

RingH. 

A. 

Diameters. 
B. 

Mean. 

1  detached 

Inches. 
4.3232 
5.1468 
7.1480 
8.8731 

Inches. 
4.3280 
6.1467 
7.1462 
8.8798 

Inches. 

4.3256 

6.14675 

7.1466 

8.3762 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.1486 
7.1462 


5.1485 
7. 14515 


Muzzle  strains  released. 


1  detached. 
2in(ilice... 
Sin  slice... 
4  detached. 


Rings. 


A. 


Inch. 

+.0028 

-.0009 

-.0008 

-.0011 


Diameters. 


B. 


Mean. 


Inch. 

+.0047 

-.0010 

-.0008 

+.0050 


Inch. 
+.00875 
-.00095 
-.0008 
+.00195 


SECOND  TO  THIRD  PHASE. 


2  detached. 
8  detached. 


+.0017 
-.0018 


+.0018 
-.0011 


+.00175 
-.00145 


FIRST  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+.0008 
-.0026 


+.0008 
-.0019 


+.0008 
-.00226 
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Tube  11791  B,. 

Breech  Suce.  ' 

State  of  internal  sti*ains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4". 77;  exterior  diameter  of  slice,  10".46. 


3   4 


Ringg.. 

Present 

mean 

diameters. 

Strains. 

• 

stresses  per  square 
inch. 

r 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
4.92876 
6.6460 
9.6468 
10.2899 

Inch. 

Inch. 
.0072 
.0080 

Pounds. 

Pounfl*. 
43.800 
15.900    1 

2 

3 

.0064 
.00145 

16*866 
4,200 

4 

1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".5;  exterior  diameter  of  slice,  t>".8. 


J    4 


Rings. 


1  detached 
2 


4  detached 


Present 

mean 

diameters. 


Indies. 
4.98695 
5.64465 
9.6454 
10.28845 


strains. 


Tension. 


Inch. 


stresses  per  square 
inch. 


Compr^-  I  Tendon. 


Compres- 
sion. 


.0045 


Inch. 


Pounds. 


Pounds. 


.00435    i. 


14,000 


28,100 


RINGS  ALL  DETACHED. 


2  detached 

5.6490 
9.6409 

Sdetached 

..-..|....- -. 

1                      1 

INTEBKAL    STRAINS   IN    GUN   FORGINGS. 
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Breech  Slice. 

Interior  diameter,  4".77;  exterior  diameter,  10".46. 
Original  diameters  of  rings  in  the  slice. 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


1 

Ringi. 

p 

Diameten. 

A. 

B. 

Mean.     { 

1 

Inches. 
4.9605 
6.6435 
9.6475 

10.2919 

Inches. 
4.9270 
5.6485 
9.6451 

10.2879 

Inches. 
4.92875 
6.6460 
9.6468 
10.2899 

o 

3 

N 

4 

1  detached 

2 

3 

4  detached 


Rings). 


Inches. 
4.9384 
5.6426 
9.6470 

10.2822 


Diameten. 


B. 


Inches. 
4.9335 
5.6467 
9.648S 

10.2947 


Mean. 


Inches. 
4.93595 
5.64465 
9.6454 
10.28845 


RINGS  ALL  DETACHED. 


2  detached 

5.6468 
9.6419 

5.6512 
9.6999 

6.6490 
9.6409 

3  detached T 

Breech  strains  released. 


1 

Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached x . .  .  .    ...    . 

Inch. 
+.0079 
-.0009 
-.0005 

-.0097 

Inch. 

+.0065 

-.0018 

-.0013 

+.006K 

Inch. 
+.0072 
-.00135 
-.0009 
-.00145 

2inilice 

3  in  slice - 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+  .0042 
-.0051 


+.0045 
-.0089 


+.00435 
-.0045 


FIRST  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+.0033 
-.0056 


+  .0027 
-.0052 


+.0030 
-.0054 
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INTEBNAL   STRAINS   IN   GUN   FOBGINGS. 


Tube  11791  B,. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".  29;  exterior  diameter  of  slice,  8".  60. 


RlngB. 

Present 

mean 

diameters. 

Strains. 

otresses  per  square 
Inch. 

Tension. 

Compres- 
sion. 

Tension. 

1 
Compres-  | 
slon. 

1 

Inches. 

4.4610 

5.14595 

7.1545 

8.2988 

Inch. 

Inch. 
.0063 
.0028 

Pounds. 

Pounds. 
42,400 
16.900 

• 

2 

8 

.00485 
.00155 

""26,866" 
5,000 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5":  exterior  diameter  of  slice,  7".  8. 


Rings. 

Present 

mean 

diameters. 

Strains. 

stresses  per  square 
Inch. 

Tension. 

Compres- 
sion. 

Tension. 

1 
Compres-  . 

slon.      ! 

1 

1  detached 

Inches. 

4.4673 

6.14565 

7.15435 

8.29725 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.0081 

18,100 

8 

.0047 

is,  766 

4  detached 



1 

2  detached 
8  detached 


RINGS  ALL  DETACHED. 


5.14875 
7.14965 


UTTEBNAL   8TBAIN8   IN   GUN   KOEGINGS. 
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Muzzle  Slice. 

Interior  diameter,  4". 29;  exterior  diameter,  8".  50. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameteni. 

A. 

B. 

Mean. 

1 

Inches. 
4.4655 
5.1489 
7.1494 
8.3020 

Inches. 
4.4565 
5.1480 
7.1596 
8.2956 

Inches. 

4.4610 

5.14595 

7.1546 

8.2968 

2 

3 

4 

1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice; 


1  detached 

Rings. 

Diameters. 

Mean. 

A. 

B. 

Inches. 
4.4716 
5.1483 
7.1489 
8.9043 

Inches. 
4.4690 
5.1480 
7.1596 
8.2902 

Inches. 

4.4678 

5.14565 

7.15436 

8.29725 

2 

3 

4  detached..! 

RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


5.1602 
7. 1442 


6.1473 
7. 1561 


5. 14876 
7.14966 


Muzzle  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0061 

-.0006 

-.0006 

+.0028 

Inch. 
+.0066 
.0000 
+.0002 
-.0054 

Inch. 
+.0063 
-.0008 
-.00015 
-.00166 

2  in  siice 

Sin  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached. 
8  detached. 


+.0069 
-.0047 


-.0007 
-.0047 


+.0081 
-.0047 


FIRST  TO  THIRD  PHASE. 


I    2  detached. 
I    8  detached. 


+.0063 
-.0052 


-.0007 
-.0046 


+.0028 
-.00486 
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INTEBNAL   STRAINS    IN   GUN    FOBGUNTOS. 


Tube  11794  B^. 
Breech  Slice. 
(f"  discard.) 
State  of  interna]  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4". 75;  exterior  diameter  of  slice,  10".45. 


3    4 


RingM. 

Preflent 

mean 

diameters. 

StralxiB. 

Stresses  per  square 
Inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Ihchet, 
4.9100 
5.65355 
9.6488 
10.2982 

Inch. 

Inch. 
.0061 
.00146 

Pounds. 

Pounds. 

31,200 

7,700 

2 

""ulkoo" 

4,600 

3 

.00405 
.00156 

4 

......-...._■ 

1 

1 

1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6".  5;  exterior  diameter  of  slice,  9".  8. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Oompies- 
sion. 

'    1  detached 

Inches. 
4.9151 
5.6623 
4.64776 
10.29665 

Inch. 

Inch, 

Pounds. 

Poundt. 

2 

.0027    I 

14,300 

8 

"ooso" 

9,300 

4  detached 

I 

1 

RINGS  ALL  DETACHED. 


2  detached 

5.6560 
9.64475 

1 
1 

3  detached 

1 

ENTEBNAL   8TRAIN8   IN    GUN   F0EGING8. 
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Breech  Slice. 

Interior  diameter,  4".  75;  exterior  diameter,  10".45. 
Original  diameters  of  rings  in  the  slice. 


Rings. 


1- 

I    2. 

3. 
1    4. 


Inches. 
4.9061 
5.6501 
9.6478 

10.2948 


Diameters. 


B. 


Inches. 
4.9119 
5.6570 
9.6498 

10.3016 


McAn. 


Inc?ies. 
4.9100 
5.65355 
9.6488 
10.2982 


Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


1 

Rings. 

• 

A. 

Incites. 
4.9116 
5. 6485 
9.6465 

10.3065 

Diameters. 
B. 

Mean. 

1  detached < 

Inches. 
4.918<) 
5.6561 
9.6490 

10.2868 

Inches. 
4.9151 
5.6523 

2 

3 

9  64775    ' 

4  detiLched 

10.29665    ' 

1 

RINGS  ALL  DETACHEE 

2  detached 

5.6616 
9.6469 

5.6684 
9.6426 

5.6560 
9.64475 

3  detached 

Breech  strains  released. 


1  detached. 

2  in  slice... 
Sin  slice... 
4  detached. 


2  detached. 

3  detached. 


Rings. 


Diameters. 


Inch. 

+.0085 

-.0016 

-.0018 

+.0117 


B. 


Indt. 

+.0067 

-.0009 

-.0008 
-.0148 


SECOND  TO  THIRD  PHASE. 


+.0081 
+.0004 


+.0028 
-.0064 


FIRST  TO  THIRD  PHASE. 


Mean. 


Inch. 
+.0051 
-.00125 
-.00106 
-.00165 


+.0027 
-.0080 


2  detached. 

3  detached. 


+.0015 
-.0009 


+.0014 
-.0072 


+.00146 
-.00405 
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INTEBNAL  STRAINS   IN   GUN   F0BGING8. 


Tube  11794  B^. 
Muzzle  Suce. 
(f"  discard.) 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE  INTACT. 

Interior  diameter  of  slice,  4'M7;  exterior  diameter  of  slice,  8".53. 


Rings. 

• 

Present 

mean 

dlametere. 

Strains. 

stresses  per  square 
Inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 

4.34275 

5.15605 

7.1504 

8.8875 

Inch. 

Inch. 
.0047 

Pounds. 

Pounds. 
82,500 

2 

.00025 

.0021 

.00505 

1.400 

8 

8,800 
18,100 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6".0;  exterior  diameter  of  slice,  7". 3. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Pounds. 

1  detached 

Inches. 

4.34745 

5.15505 

7.1497 

8.38245 

Inch. 

Inch. 

Pounds. 

2 

.00075 

4,400 

8 

.0014 

5,900 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

5.1558 
7.1483 

1 

3  detached 

INTERNAL   8TEAIN8   IN   GUN   FOBOINOS. 
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Muzzle  Slioe. 

Interior  diameter,  4".17;  exterior  diameter,  8".63. 
Ori^nal  diameters  of  rings  in  the  slice. 


Rings. 

DiametexB. 

A. 

B. 

Mean. 

.    1 

Inehet. 
4.3436 
5.1572 
7.1492 
8.3899 

Inchet. 
4.3419 
6.1549 
7.1516 
8.3851 

Inches. 

4.84275 

5.15605 

7.1604 

8.3875 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.3484 
5.1562 
7.1484 
8.3836 

Inches. 
4.3465 
5.1539 
7.1510 
8.3818 

Inches. 

4.34745 

5.15506 

7.1497 

8.38245 

2 

3 

4  detached 

RINOS  ALL  DETACHED. 


2  detached 
8  detached 


5. 1549 
7.1494 


5.1558 
7.1488 


Muzzle  strains  release 


Rings. 

A. 

Inch. 
+.0048 
•-.0010 
-.0008 
-.0063 

Diametent. 
B. 

Mean. 

1  detached 

Inch. 

+.0046 

-.0010 

-.0006 

-.0088 

Inch. 
+.0047 
-.0010 
-.0007 
-.00606 

2  in  slice 

3  in  slice 

4  detached  . .  ^ 

SECOND  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0005 
-.0012 


+.0010 
-.0016 


+.00075 
-.0014 


FIRST  TO  THIRD  PHASE. 


2  detached 
8  detached 


-.0005 
-.0020 


.0000 
-.0022 


-.00025 
-.0021 
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INTEBNAL   STRAINS   IN   GUN   F0RGING8. 


Tube  11794  B^. 

Breech  Slice. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT, 

Interior  diameter  of  slice,  4". 77;  exterior  diameter  of  slice,  10".41. 


Rings. 


2. 
8. 

4. 


Present 

Strains. 

mean 
diameters. 

Tension. 

Compres- 
sion. 

Inches. 
4.9221 

Inch. 

Inch. 
.0077 

5.64085 

.0044 

9. 64315 

.00695 
.0027 

10.2678 

Stresses  per  square 
inch. 


Tension. 


J    Pounds. 
I........... 

'*'2i'666' 

7,900 


Compres- 
sion. 


I 


Pound*.   I 

47.000    ! 
23.400    ! 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".  5;  exterior  diameter  of  slice,  9".  8. 


I   A 


tro 


Rings. 


1  detached. 

2 

3 

4  detached. 


Strains. 


Present    I 
mean,     j- 
diameters.  i 


Stresses  per  square    | 
inch.  I 


Tension.     Comp«^ 


Inches. 
4.9298      ' 
5.63945     . 
9.6420 
10.2651 


Inch. 

'".'6m 


Inch. 
".0058* 


Tension. 


Pounds. 

"is.'ooo' 


Compres- 
sion. 


Pimn€is. 
"36*966* 


RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


5.64525 
9.6362 
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Breech  Slice. 

Interior  diameter,  4".77;  exterior  diameter,  10". 41 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

MeaD. 

1 

Inches. 
4.9297 
5.6396 
9.6374 

10.2711 

Inches. 
4.9145 
5.6421 
9.6489 

10.2646 

Inches. 
4.9221 
5.64085 
9.64815 
10.2678 

2 

3 

4 --- 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

DiametexB. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9372 
5.6380 
9.6358 

10.2759 

Inches. 
4.9224 
5.6409 
9.6482 

10.2543 

Inches. 
4.9298 
5.63945 
9.6420 

2 

8 

4  detached 

10.2651 

RINGS  ALL  Di!.TACHEE 

►. 

1    2  detached 

5.6441 
9.6285 

5.6464 
9.6489 

5.64525 
9.6362 

'    8  detached ; 

1 

Breech  strains  released. 


^ 

Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detach «     

Inch. 

+.0075 

-.0016 

-.0016 

+.0048 

Inch. 

+.0079 

-.0012 

-.0007 

-.0102 

Inch. 
+.00T7 
-.0014 
-.00115 
-.0027 

2  Inslloe 

3  in  slice 

4  detached 

' 

SECOND  TO  TmRD  PHASE. 

2detached +.0061 

3detached -.0073 

FIRST  TO  THIRD  PHASE. 

2detached I      +.0045 

Sdetached -.0089 


+.0056 
-.0048 


+.0043 
-.0050 


+.0068 
-.0068 


+.0044 
-.00695    i 
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INTERNAL   STRAINS   IN   GUN   FORGINGS, 


Tube  11794  B^. 

Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 
Interior  diameter  of  slice,  4r".27:  exterior  diameter  of  slice,  8".53. 


Rfugs. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

1 
Compres^ 
sion. 

1 

Inches. 

4.80716 

6.1409 

7.1489 

8.84696 

Inch, 

Inch. 

.00606 

.00066 

Pounds. 

Pounds. 

42.100 

6,000 

2 

8 

.00346 

14,600 

4 

.00066 

2,366 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  the  slice,  5";  exterior  diameter  of  the  slice,  7".3. 


/   ^ 


iti 


Rings. 


1  detached. 

2 

8 

4  detached. 


Present 

mean 

diameters. 


strains. 


Tension. 


Compres- 
sion. 


Inches. 
4.3132 
6.1398 
7. 14816 
8.3466 


Inch. 


.0027 


Inch. 


.00196 


Stresses  per  square 
inch. 


Tension. 


Pounds. 

"'iijsoo' 


Compres- 
sion. 


Pounds. 


11,400 


RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


6.14176 
7.14645 


INTERi^AL   STBAIN8    IN   GUN   FORGINGS. 
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Muzzle  Slice. 

Interior  diameter,  4". 27;  exterior  diameter,  8".  53. 
Original  diameters  of  rings  in  the  slice. 


RingM. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.306:> 
5.1373 
7.1509 
8.3462 

Inches. 
4.8091 
5.1445 
7.1469 
8.3457 

Inches. 

4.30715 

5.1409 

7.1489 

8.34595 

2::::::::::::::: :::::: :::::::::::::::::::::::::::::::::::: 

8 

4:::::::::;:: 

Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


i 

Rings. 

1 
1 

Diametera. 

A. 

B. 

Mean. 

1 

1    1  detached  w. ...  a  .........*... 

Inches. 
4.8110 
5.1356 
7.1496 
8.3642 

I'nches. 
4.3154 
5.1441 
7.1468 
8.3290 

Inches. 

4.3132 

5.1398 

7.14815 

8.8466 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached •. 

3  detached 


5.1881 
7.1468 


5.1454 
7.1441 


5.14175 
7.14545 


Muzzle  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0058 

-.0018 

-.0014 

+.0180 

Inch. 
+.0063 
-.0004 
-.0001 
.0167 

Inch. 
+.00606 
-.0011 
-.00075 
+.00066 

2  in  slice 

8  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 
8  detached 


+.0026 
-.0027 


+.0018 
-.0027 


+.00196 
-.0027 


FIRST  TO  THIRD  PHASE. 


2  detached 
8  detached 


+.0008 
-.0041 


+.0009 

-.0028 


+.00085 
-.00845 
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INTERNAL   STRAINS   IN    GUN   F0RGING8. 


Tube  11794  B^. 

Breech  Slice. 

After  annealing  7  feet  of  breech  end  at  665°  F.     . 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4". 76;  exterior  diameter  of  slice,  10".44. 


3  ± 


Rings. 


1. 
2. 
3. 
4. 


Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
invh. 

I 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Inches. 
4.89685 
5.6485 
9.65925 
10.2881 

• 

Inch, 

Inch. 
.0042 
.00295 

Founda. 

25,700 
15,700 

.00295 
.0018 

9,200 
3,800 

] 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 50;  exterior  diameter  of  slice,  9". 80. 


Rings. 

Present 

mean 

diameters. 

strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.90105 

Inch. 

Inch. 

POUTUU. 

Pounds. 

2 

5.64725 
9.6583 
10.2868 

.0042 

22,300 

3 

.ooao 

6,200 

4  detached 

f 

RINGS  ALL  DETACHED. 


2  detached 

5.65145 
9.6568 

1 

3  detached 

J 
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Breech  Slice. 

Interior  diameter,  4".76;  exterior  diameter,  10".44. 
Original  diameters  of  rings  in  the  slice. 


1 

1 

Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.8936 
5.6470, 
9.6596 

10.2948 

Inches. 
4.9001 
6.6500 
9.6589 

10.2819 

Inches. 
4.89685 
5.6485 
9.65925 
10.2881 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detache<1 

Inches. 
4.8975 
5.6455 
9.6585 

10.2898 

Inches. 
4.9046 
5.6490 
9.6581 

10.2838 

Inches. 
4.90105 
5.64725 
9.6583 
10.2868 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detaclied. 

3  detached. 


Breech  strains  released. 


Rings. 

Diameters. 

A 

B 

Mean. 

1 

1  detached 

Inch. 

+.0039 

-.0015 

-.0011 

-.0045 

Inch. 

+.0046 

-.0010 

-.0008 

+.0019 

Inch. 
+.0042 
-.00125 
-.00096 
-.0013 

1    2  in  slice 

3  in  slice 

4  detached 

2  detached. 

3  detached. 


SECOND  TO  THIRD  PHASE. 


+.0044 
-.0011 


+.0040 
—.0029 


+.0042 
-.0020 


FIRST  TO  THIRD  PHASE. 


2  detached. 
8  detached. 


+  .0029 
-.0022 


+  .0030 
-.0087 


+.00296 
-.00295 
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INTERNAL   STRAINS   IN   GUN   FORGINGS. 


Tube  11837  B,. 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  ditferent  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".  73;  exterior  diameter  of  slice,  10".43. 


Present 

mean 

diameters. 


Strains. 


Tenidon. 


Stresses  per  square 
inch. 


"^^r^      Tension. 


Inches. 
4.88695 
5.6467 
9.6528 
10.26475 

Inch, 

.0068 
.0080 

Inch. 
.00905 
.00485 


Pounds. 


21.100 
»,800 


Compres- 
sion. 


Pounds. 
55,500 
25.800 


Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".  6;  exterior  diameter  of  slice,  9". 8. 


i    I 


tra 


4 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Inch. 

Tension. 

i 
Compres- 
sion. 

1  detached 

Inches. 
4.8960 
5.6450 

Inch. 

Pounds. 

PouTtdf. 

2 

.00655 

............ 

84,800 

8 

9.6517 
10. 26175 

.0057 

17,700 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

5.65155 
9.6460 

1 

Sdetached 

i 1 

1                     1 

INTEKNAL   STKAIN8   IN   GUN   FORGINGS. 
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Breech  Slice. 

Interior  diameter,  4".73;  exterior  diameter,  10". 43, 
Original  diameters  of  rings  in  the  slice. 


Rlni?. 


A. 


1. 
2. 
3. 
4. 


Inches. 
4.8879 
5.6489 
9.6576 

10.2780 


Diameter's. 

Mean. 

B. 

Inches. 

Inches. 

4.8860 

4.88696 

5.6445 

6.6467 

9.6480 

9.6628 

10.2565 

10.26475 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

Inches. 
4.8975 
6.6472 
9.6565 

10.2675 

B. 

Mean. 

1  detached 

Inches. 
4.8945 
5.6428 
9.6469 

10.2560 

Inches. 
4.8960 
5.6460 
9.6617 
10.26175 

2 

3 

4  detached 

RINGS  ALL  DKTACHEE 

K 

• 

2  detached 

5.6536 
9.6534 

5.6495 
9.6386 

5.65165 
9.6460 

3  detached 

i_   ,., 

Breech  sti*ains  released. 


Rings. 

Diameters. 

Mittin. 

Incft. 
+  .00905 
-.0017 
-.0011 
-.0030 

A. 

B. 

Inch. 

+.0085 

-.0017 

-.0011 

-.0005 

1 

1 

1  detached 

Inch. 
+  .0096 
-.0017 
-.0011 

-.oa^ 

2in  slice 

3  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 

2detached 

• 

+.0064 
-.0031 

+  .0067 
-.0083 

+.00656 
-.0057 

3  detached 

1                     * 

FIRST  TO  THIRD  PHASE. 

'   2detached. 

+.0047 
-.0012 

+.0050 
-.0094 

+  .00485 
-.0068 

3  detached 
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ISTERSAL 


nr  Gr^  forgdtgs. 


Tube  11^37  B,. 
MrzzL£  SUCE. 
State  of  internal  stniin*^  and  tftre^sses  at  different  phases  of  the  slice. 

8IJCE  I5TACT. 

Interior  diameter  of  j$lice,  4'M5:  exterior  diameter  of  slice,  S"-57. 


1, 

2. 
3. 
4. 


RfDg.1. 


Prenent 

mean 

dUuneten. 


4.3006 

5.1481 
7. 1457 
8.2431 


Stndiut. 


Tension. 


Inch. 


00173 


Oompre^ 
sion. 


Inch. 
.0025 
.0005 


Stresses  per  square 
inch. 


Tensloo. 


sion. 


I^mndt. 


7,300    '. 


I\Mmd». 

17,400 

2.900 

"'"'6.'666' 


KingH  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5";  exterior  diameter  of  slice,  7". 3. 


itn] 


Rings. 


1  detached 

2 

8 

4  detached 


Strainn. 


Present 

mean 

diameters. 


Stresses  per  square 
inch. 


Tension.      ^^^^  j  Tension. 


Inchci. 
4.3081 
6.1477 
7.1454    I 
8.2449    ' 


Inch. 
*.*66i45' 


Inch, 


Pounds. 


.0009 


6,100 


Compres- 
sion. 


Pounds. 
""5,*266' 


RINGS  ALL  DETACHED. 


2  detached 

5.1486 
7.14895 

8  detached 

INTBBNAL  STBAIN8  IN  GUN  P0BGING8. 


327 


Muzzos  Slice. 

Interior  diameter,  4". 15;  exterior  diameter,  8".5'![ 
Original  diameters  of  rings  in  the  slice. 


• 

• 
Ringv. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.3006 
5.1461 
7.1458 
8.2470 

Inchfs. 
4.3006 
5.1501 
7.1456 
8.2392 

Inches. 
4.8006 
5.1481 
7.1457 
8.24S1 

o 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.3036 
5.1457 
7.1465 
8.2466 

Inches. 
4.3026 
5.1497 
7.1453 
8.2432 

Inches. 
4.8031 
5.1477 
7.l4b4 
8.2449 

2 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached. 
8  detached. 


5.1458 
7.1445 


5. 1514 
7.1434 


5.1486 
7.11895 


Muzzle  strains  released. 


1  detached, 

2  In  slice.. 

3  in  slice . . 

4  detached 


Rings. 


Diameters. 


Inch. 

+.0080 

-.0004 

-.0003 

-.0004 


B. 


Inch. 

+.00^ 

-.0004 

-.0008 

+.0040 


Mean. 


Inch. 

+.0025 

-.0004 

-.0003 

+.0018 


SECOND  TO  THIRD  PHASE. 

2  detached 

+.0001 
-.0010 

+.0017 
-.0019 

+.0009 
-.00146 

3  detached 

FIRST  TO  THIRD  PHASE. 

2  detached              .             .       .  x 

-.0008 
-.0018 

+.0018 
-.0022 

+.0006 

-.00176 

8  detached 
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INTEBNAL   8TBAIN8   IN   GUN   FOBGINaS. 


Tube  11837  B,. 
Breech  Slice. 
State  of  intei*na]  strains  and  stresses  at  different  phases  of  the^  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".  74;  exterior  diameter  of  slice,  10".42. 


—-^-^ 

1 

2^ — 

1 1  1 

LL 

' » 

II  \ 

Rings. 

I^resent 

mean 

diameters. 

Strainn. 

Stresses  per  square 
inch. 

Tengion. 

Compres- 
Bion. 

Tension. 

Compres- 
sion. 

1 

4.86745 

5.6475 

9.64395 

Inch. 

Inch. 

.00585 

.0032 

Fcuvdii. 

36,100 
17,000 

2 

3 

mmA 

14,300 
12,000 

4 

10.26005              -0041 

Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".50;  exterior  diameter  of  slice,  9".80. 


Rings. 


1  detached 

2 

8 

4  detached 


Strains. 


Present 

mean 

diameters. 


Stresses  per  square 
inch. 


Inchef.  1 
4.8733 

5.6463  I. 

9.6431  ; 

10.25595  <. 


Tension. 


Inch. 


00375    I. 


Compres- 
Kion. 


Inch. 

"'.bou' 


Tension. 


BtniJuU. 


Compres- 
sion. 


11,700 


Pounds. 
"23,"466' 


RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.6507 
9.63985 


INTERNAL   STBA1N8   IN   GUN   FORGINGB. 
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Breech  Suce. 

Interior  diameter,  4".74;  exterior  diameter,  10".42. 
Original  diameters  of  rings  in  the  slice. 


RingB. 


1, 
2. 
3, 
4. 


Jnchea. 
4.8660 
5.6479 
9.6466 

10.2628 


Diameters. 


B. 


Inches. 
4.8689 
5.6471 
9.6413 

10.2578 


Mean. 


Inches. 
4.86745 
5.6475 
9.64395 
10.26005 


Kings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


1  detached. 

2 

3 

4  detached. 


Diameten. 


B. 


Inches.        •Inches. 

4.8719  <        4.8747 

5.6464  >        5.6462 
9.6455  9.6407 


10.2666 


10.2458 


Mean. 


Inches. 
4.8783 
5.6463 
9.6431 
10.25695 


RINGS  ALL  DETACHED. 


2  detached. 

3  detached. 


5.6509 
9.6417 


5.6505 
9.6870 


5.6607 
9.68985 


Breech  strains  released. 


1  detached 

2  in  slice... 
Sinnlioe... 
4  detached 


RingH. 


A. 


Inch. 
+.0069 
-.0015 
-.0011 
+  .0038 


Diametere. 

,7     1 

1          "•          1 

Mean. 

t 

Inch. 

+.0068 

-.0009 

-.0006 

-.0120 

1 

Inch. 
+.00585 
-.0012 
-.00085 
-.OWl 

SECOND  TO  THIRD  PHASE. 


!    2 detached. 
'•    3  detached. 


+.0045 
-.0038 


+.0043 
-.0037 


+.0044 
-.00375 


FIRST  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+.0080 
-.0049 


+.0084 
-.0043 


+.0032 
-.0046 
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INTERNAL  8TBAINS   IN   GUN   F0BGING8. 


Tube  11837  B,. 

Muzzle  Suce. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intactt. 
Interior  diameter  of  slice,  4".14;  exterior  diameter  of  slice,  8".56. 

3  A 


Rings. 

Present 

mean 

diameters. 

^ 

• - 

Inches. 
4.2626 

2 

5.1400 

3 

7. 14215 

8.2721 

Strains. 


Tendon.  ■  ComP"- 


Inch. 


.0039 
.0059 


Inch. 
.0064 
.0022 


stresses  per  square 
inch. 


Tension. 


Compres- 
sion. 


Pounds. 


16,400 
21,400 


Pounds.   \ 
45,000 

12,800 


Rings  1  and  4  detached^  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".0O;  exterior  diameter  of  slice,  7".30. 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  sqnare 
iftch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.2690 
5. 13915 
7. 1417 
8.2662 

Inch. 

IncK 

Founds. 

Pounds. 

2 

.00305 

'ii'soo 

8 

.00845 

14,500 

4  detached 

.._. ... 



RINGS  ALL  DETACHED. 


2  detached 

5.1422 
7.18825 

3  detached 

mTEBNAL   8TBAIKS   IN   GUN   F0BGIKG8. 
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Muzzle  Slice. 

Interior  diameter,  4".  14;  exterior  diameter,  8".  56. 
Ori^nal  diameters  of  rings  in  the  slice. 


Rings. 

Dlameten. 

A. 

B. 

Mean. 

1 

Inches. 
4.2680 
5.1898 
7.1406 
8.2751 

Inches. 
4.2622 
5.1402 
7.1435 
8.2691 

Inches. 

4.2626 

5.1400 

7.14215 

8.2721 

2 :.::.::::.::..::..:.::::;::::.:::.:::::::::::::::: 

3 - 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Kings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.2688 
5. 1389 
7.1405 
8.2673 

Inches. 
4.2692 
5.1394 
7.1429 
8.2651 

Inches. 

4.2690 

6.18915 

7.1417 

8.2662 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5. 1412 
7.1358 


5.1482 
7.1407 


5.1422 
7.13825 


Muzzle  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

-.0009 
-.0008 
-.0078 

Inch. 

+.0070 

-.0008 

-.0006 

-.0040 

Inch. 
+.0064 
-.00085 

-.000«5 
-.00b9 

2  in  slice : . . 

S  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached. 
8  detached. 


+.0023 
-.0017 


+.0068 
-.0022 


FIRST  TO  THIRD  PHASE. 


+.00005 
-.00845 


2  detached. 
8  detached. 


+.0014 
-.0060 


+.0080 
->.0028 


+.0022 
-.0089 
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INTEBNAL   8TBAINS    IN   GUN   F0BGING8. 


Tube  12485  B^  BI. 
Bbeech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 
Interior  diameter  of  slice,  4". 76;  exterior  diameter  of  slice,  10".4:1. 


3    4 


1. 

2, 
3. 
4. 


Rings. 


Present 

me&n 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres-  1 
sion. 

Inches. 
4.90375 
5.64935 
9. 65175 

Inch. 

Inch. 
.0048 
.00275 

Pminds. 

piouwU. 
29.300 
14,600 

.0040 
.0039 

12,400 
11,400 

10.2799 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6".  50;  exterior  diameter  of  slice,  9".  80. 


J    4 


1  detached 

2 

3 

4  detached 


2  detached. 
8  detached. 


Present 

mean 

diameters. 


Inches. 
4.9085.*) 
5.6481 
9.65105 
10.2760 


1 

strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compreji-  t 
sion. 

Inch. 

Inch. 

Pounds. 

Pownds. 

.0040 

21/200 

.0033 

10,300 

RINGS  ALL  DETACHED. 


5.6521 
9.64775 


INTERNAL   8TBAINS   IN   GUN   FOBGINGS. 
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Breech  Slice. 

Interior  diameter,  4".76;  exterior  diameter,  10".41 
OrigiDal  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1   1 ^ 

Inches. 
4.9024 
5.6507 
9.6518 

10.2865 

■ 

Inches. 
4.9051 
5.6480 
9.6517 

10.2733 

Inches. 
4.90875 
5.64965 
9.65176 
10.2799 

2 

3 

4 

1 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


1  detached 

2 

3 

4  detached 


Rings. 


Inches. 
4.5074 
5.6493 
9.6510 

10.2933 


Inches. 
4.9097 
5.6469 
9.6511 

10.2587 


Inches. 
4.90855 
5.6481 
9.65105 
10.2760 


RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.6583 
9.6492 


5.6509 
9.6463 


5.6521 
9.64775 


Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0060 

-.0014 

-.0008 

+.0068 

Inch. 

+.0016 

-.0011 

-.0006 

-.0146 

Inch. 
+.0048 
-.00125 
-.0007 
-.0039 

2  in  slice 

3  in  slice 

4  detached  ,..,... 

SECOND  TO  THIRD  PHASE. 


2  detached 
8  detached 


+  .0040 
-.0018 


+.0040 
-.0048 


+.0040 
-.0088 


FIRST  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0026 
-.0028 


+.0029 
-.0054 


+.00275 
-.0040 
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INTERNAL   8TBAINS   IN   GUN    FOBQINGS. 


Tube  12486  B,  BM. 
Breech  Suoe. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4". 74;  exterior  diameter  of  slice,  10".41. 


3    4 


Rings. 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension.      ^omP^ 

1 

1 

Inches. 
4.9329 

Inch. 

Inch. 

.00425 

.0038 

Pounds. 

Pounds. 
25,800 
17,500 

2 » 

5.6479 

9.6454 

10.2661 

8 

.00425 
.00485 

18,200 
14,200 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".50;  exterior  diameter  of  slice,  9".80. 

J    4 


2  detached 

3  detached 


Rings. 

Present 

Strains. 

Stresses  per  square 
inch. 

mean 
diameters. 

Tension. 
Inch. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached 

Inches. 
4.93715 
5.6470 
9.64475 
10.26155 

Inch. 

Pounds. 

Pounds. 

2 

.0042 

"**■***•••*" 

""22*366" 

8 

.0036 

11,200 

4  detached 

RINGS  ALL  DETACHED. 


5.6512 
9.64115 


INTERNAL   8TBAIN8   IN   GUN   FOBOINGS 
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Breech  Slice. 

Interior  diameter,  4". 74;  exterior  diameter,  10".41. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

DiameteiB. 

1 

1 

A. 

B. 

Mean. 

1 

Inches. 
4.9313 
5.6434 
9.6383 

10.2654 

Inches. 
4.9345 
5.6524 
9.6525 

10.2674 

Inches. 
4.9329 
5.6479 
9.6454 

10.2654 

i 

3 

4 -- - - - -- -- 



Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


• 

Rlngfl. 

Diameters. 

A. 

B. 

Mean. 

1 

'   1  detached 

Inches. 
4.-9359 
5.6425 
9.6375 

10.2600 

Inches. 
4.9384 
5.6515 
9.6520 

10.2631 

Inches. 
4.93715 
5.6470 
9.64475 
10.26155 

;  2 : 

,  3 

1   4  detached 

1 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


Breech  strains  released. 


2  detached 
'   8  detached 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0046 

-.0009 

-.0008 

-.00.M 

Inch. 

+.0039 

-.0009 

-.0005 

-.0043 

Inch. 
+.00425 
-.0009 
-.00065 
-.00486 

2  in  slice 

3  In  slice 

4  detachM. ^ -  ^ 

SECOND  TO  THIRD  PHASE. 


+.0043 
-.0055 


+.0041 
-.0017 


+.0042 
-.0036 


FIRST  TO  THIRD  PHASE. 


2  detached 
8  detached 


+.0034 
-.0063 


+.0062 
-.0022 


+.0033 
-.00425 
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INTERNAL   STRAINS   IN   GUN   FORGINGS. 


Tube  12485  B,  Bl— A. 

Breech  Slice. 
Annealed  at  750°  F. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 
Interior  diameter  of  slice,  4".  74;  exterior  diameter  of  slice,  10".  41. 

3    4 


2. 
3. 


Rixigs. 


Present 

mean 

diameters. 


Strains. 


Tension. 


Incfu:g. 
4.8954 
5.6465 
9.6481 

10.2575 


Comprea- 
sion. 


Inch. 


Inch. 
.0033 
.0021 


.0016    ;, 
.0003    ' 

I 


Stresses  per  square     | 
inch. 


Tendon.  !  ^^^ 


Pounds. 


5.000 
900 


Pounds. 
20,200 
11,200 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 5;  exterior  diameter  of  slice,  9".  8, 


J    ± 


Rings. 


1  detached. 

2 

3 

4  detached. 


Present 

mean 

diameters. 


lMhe». 
4.8987 
5.6457 
9.6477 

10.2572 


strains. 


Tension. 


Inch. 
+.*66i2' 


Compres- 
sion. 


Inch. 
".6629" 


stresses  per  square 
inch. 


Tension. 


Pimnda. 


Compres- 
sion. 


3,7U0 


Pounds. 


RINGS  ALL  DETACHED. 


2  detached 

5.6486 
9.6465 

1                      1 

1 

3  de  tac  hed 

1 

1 
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Bbeech  Slice. 

Interior  diameter,  4".74;  exterior  diameter,  10".41, 
Original  diameters  of  rings  in  the  slice. 


Rings 

• 

Diameten. 

A. 

B. 

Mean. 

1 

Inches. 
4.8955 
5.6466 
9.6606 

10.2605 

Inches. 
4.8968 
6.6464 
9.5464 

10.2545 

Inches. 
4.8954 
6.6465 
9.6481 

10.2575 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


r 

Rings. 

Diameten. 

A. 

B. 

Mean. 

1  detached..... 

Inches. 
4.8968 
6.6459 
9.6506 

10.2586 

Inches. 
4.8966 
5.6455 
9.6449 

10.2558 

Inches. 
4.8967 
5.6457 
9.6477 

10.2572 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


1  detached. 

2  in  slice... 

3  in  slice. . . 

4  detached. 


Rings. 


Diameten. 


Inch. 

+.0033 

-.0007 

-.0008 

-.0019 


B. 


Inch, 
+.0088 
-.0009 
-.0005 
+.0018 


2  detarhfld , 

5.6487 
9.6470 

5.6485 
9.6460 

5.6486 
9.6465 

S  detached...  r 

Breech  strains  released. 

Mean. 


Inch. 
+.0063 
-.0006 
-.0004 
-.0008 


SECOND  TO  THIRD  PHASE. 


2detached 

+.0028 
-.0085 

+.0030 
+.0011 

+.0029 
-.0012 

3  detaehed 

FIRST  TO  THIRD  PHASE. 


2detached 

+.0021 
-.0088 

+.0021 
+.0006 

+  .0021 
-.0016 

Sdetached 

H.  Doc.  508- 


-22 
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INTERNAL   STBAINS   IN   GUN   F0BGIN08. 


Tube  12485  B,  BM— A. 

Breech  Slice. 

Annealed  at  600^  F. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".78;  exterior  diameter  of  alice,  10".4L 


3    ± 


Rlngv. 

Present 

mean 

diameters. 

Strains. 

Streaws  per  square 
inch. 

Tension. 

Ck>mpres- 
slon. 

Tension. 

Oompres- 
slon. 

1 

Itiches. 
4.95285 
5.6496 
9.64505 
10.26705 

Inch. 

Inch. 

.00485 

.00265 

Poundt. 

Pounds. 
26.800 
14,100 

2 

8 

.00406 

i2,666 

4 

.00155 

4*666" 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".  6;  exterior  diameter  of  slice,  9". 8. 


Blngs. 

Present 

Strains. 

StresMS  per  sqaaie 
inch. 

mean 
diameters. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1  detached   . ^ .  ^ ^  .  ,,......  ^ ^    . 

Jnehet. 
4.9572 
5.6486 
9.64485 
10.2686 

Inch. 

Inch. 

Pound*, 

Poumdt, 

2 

.00366 

19,400 

8 

.00835 

10,400 

4detached 

RINQS  ALL  DETACHED. 


.2  detached 

5.66225 
9.6410 

8  detached 

1 
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Breech  Slice. 

Interior  diameter,  4".78;  exterior  diameter,  10".41. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

1 

DiameteH. 

A. 

B. 

Mean. 

1 

Inches. 
4.9494 
5.6469 
9.6446 

10.2652 

Inches. 
4.9563 
5.6528  • 
9.6455 

10.2689 

Ifiches. 
4.95285 
6.6496 
9.64505 
10.26706 

2 

3 

4... 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9540 
5.6459 
9.6488 

10.2667 

Inches. 
4.9604 
5.6513 
9.6449 

10.2705 

• 

Inches. 
4.9572 
5.6486 
9.64485 
10.2686 

2 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached. 
8  detached. 


5.6498 
9.6374 


5.6547 
9.6446 


5.65225 
9.6410 


Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0046 

-.0010 

-.0008 

+.0015 

Inch. 

+.0041 

-.0010 

-.0006 

+.0016 

Inch. 
+.0O436 
-.0010 
-.0007 
+.00155 

2  in  slice...: 

3  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached                                                                  ..... 

+.0039 
-.0064 

+.0084 
-.0003 

+.00R65 
—.00335 

8  detached 

FIRST  TO  THIRD  PHASE. 


2  detached. 

3  detached. 


+.0029 
-.0072 


+.0024 
-.0009 


+.00265 
-.00406 
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INTERNAL   8TBA1N8    IN   GUN   FORGING8. 


Tube  12486  B,  BO— A 

Breech  Slice. 

Annealed  at  450<^  F. 

State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

slice  intact. 

Interior  diameter  of  slice,  4". 80;  exterior  diameter  of  slice,  10".42. 


3   ± 


Rings. 

Present 

mean 

diameters. 

Strains. 

stresses  per  square 
Inch. 

Tension. 

Compres- 
slou. 

Tenrion.      Comjpre.. 

• 
1 

Inches. 
4.9465 
6.6447 
9.6462 
10.27066 

Inch. 

Inch. 

.00385 

.00275 

Pounds.    1    Pounds. 
;       28,900 

2 



14,600 

3 

.0020 

6,200    ' 

4 

.0047 

:        18,700 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".  5;  exterior  diameter  of  slice,  9".  8. 


3    4 


Rings. 


1  detached 
2 


4  detached 


\    Present 
mean 

,  diameters. 

I 
I 


Inches. 
4.95035 
5.64845 
9.6464 
10.2752& 


Strains. 


I  Tension. 


Compres- 
sion. 


Inch. 


Inch. 


Stresses  per  square 
inch. 


Tension. 


Pounds. 


.0010 


.0012 


3,700 


Compres- 
sion. 


Pounds. 


21,200 


RINGS  ALL  DETACHED. 


5.64746 
9.6442 

1 

8  detached 

. 

.     .     i 

, 
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Breech  Slice. 

Interior  diameter,  4". 80;  exterior  diameter,  10".42. 
Original  diameters  of  rings  in  the  slice. 


Rings. 


1. 
2. 
3. 
4. 


Inches. 
4.9604 
6.6446 
9.6430 

10.2726 


I 
Diameters. 


B. 


Inches. 
4.9426 
6.6448 
9.6494 

10.2685 


Inches. 
4.9465 
5.6447 
9.6462 
10.27066 


Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.9541 
5.6432 
9.6422 

10.2818 

Inches. 
4.9466 
5.6437 
9.6486 

10.2687 

Inches. 
4.96035 
6.64346 
9.6464 
10.27525 

2 

3 

4  detached 

RINGS  ALL  DETACHED 

• 

« 

2  detached 

« 

5. 6474 
9.6430 

5.6475 
9.6454 

5.64746 
9.6442 

3  detached 

Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0037 

-.0014 

-.0008 

+.0092 

Inch. 

+.0040 

-.0011 

-.0008 

+.0002 

Inch. 
+.00885 
-.00125 
-.0008 
+.0047 

2  in  slice 

3  in  slice 

4  detached -. 

SECOND  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0042 
+.0008 


+.0038 
-.0032 


FIRST  TO  THIRD  PHASE. 


+  .0040 
-.0012 


2  detached 

3  detached 


+.M276 
-.0020 
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INTKBKAL  STRAINS  IN   GUN   FOBGINGS. 


Tube  20691  B,. 
Breech  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4". 73;  exterior  diameter  of  slice,  10". 50. 


3't 


]. 

2. 
8. 
4. 


Ringn. 


Preeent 

mean 

diameters. 


Incha. 
4.8768 
5.64666 
9.64915 
10.3184 


Strainn. 


Tentdon. 


Inch. 


Compres- 
sion. 


Sttesses  per  square 
inch. 


Tension. 


Inch. 

.00655 

.0012 


Compres*- 
sion. 


.0007 


Pounds. 

Pounds. 
34,100 

6,400 

9,800 

2,000 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  6". 60;  exterior  diameter  of  slice,  9".80. 


Rings. 

• 

Present 

mean 

diameters. 

Strains. 

Stresses  per  square 
inch. 

Tenrion.     Compre.- 

Tendon.      Compj^" 

1  detached 

Inches. 
4.88185 
5.64565 
9.6484 

Inch.      1      Inch. 
............1............ 

Pounds. 

Pounds. 

2 

!          .0022 

11,700 

8 

.0024     

7,500 

4  detached 

10.8191 

1 

p 

RINGS  ALL  DETACHED. 


2  detached 

5. 64785 
9.6460 

8  detach  ed 

•     1                *                        • 
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Bbeeoh  Slice. 

Interior  diameter.  4". 73;  exterior  diameter^  10".50. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

Inches, 
4.8743 
5.6440 
9.6499 

10.3145 

B. 

Mean. 

1 

Inches. 
4.8783 
5.6493 
9.6484 

10.3223 

Inches. 
4.8763 
5.64665 
9.64915 
10.3184 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


RingB. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inches. 
4.8802 
5.6430 
9.6492 

10.8099 

Inches. 
4.8835 

5.6483 

9.6476 

10.8283 

Inches. 
4.88185 
5.64565 
9.6484 
10.3191 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 
8  detached 


5.6450 
9.64fi0 


5.6507 
9.64fi0 


5.64785 
9.6400 


Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 

+.0059 

-.0010 

-.0007 

-.0046 

Ii%ch. 

+.0052 

-.0010 

-.0006 

+.0060 

Inch. 
+.00555. 
-.0010 
-.00075 
+.0007 

2  in  slice 

Sin  slice 

4  detached 

2  detached 
8  detached 


SECOND  TO  THIRD  PHASE. 


+.0020 
-.0032 


+.0024 
-.0016 


+.0022 
-.0024 


FIRST  TO  THIRD  PHASE. 


2  detached 

3  detached 


+.0010 
-.0089 


+.0014 
-.0024 


+.0012 
-.00815 
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IirrilBNAL   STRAINS   IN   GUN   FOBGINGS. 


Tube  20691  B,. 
Muzzle  Sijce. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4". 23;  exterior  diameter  of  slice,  9".07. 


3   4 


Rings. 

Present 

mean 

diiuneters. 

Strains. 

Stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
4.37615 
5.13895 
7. 16515 
8.90525 

Inch. 

Inch. 
.0063 

Pounds. 

Pounds. 

43,200 

5,300 

Z 

.0009 

3 

.00205 
.00095 

8,600 
3,200 

4 

Rings  1  anc^  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 00;  exterior  diameter  of  slice,  7".30. 


Rings. 

Present 

mean 

diameters. 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

< 

1  detached 

Inches. 

4.38245 

5.13865 

7.1651 

8.9043 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.0012 

7,000 

8 

".bm 

8,400 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

5.13985 
7.1631 

3  detached 

INTERNAL   STRAINS   IN   GUN   FORGINOS. 
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Muzzle  Slice. 

Interior  diameter  of  slice,  4".23;  exterior  diameter  of  slice,  9".07. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

Inches. 
4.37615 
5.18895 
7. 16515 
8.90525 

1 

Inches. 
4.3795 
5. 1419 
7.1636 
8.9069 

Inches. 
4.8728 
5.1860 
7.1667 
8.9036 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

Mean. 

A. 

B. 

Inches. 
4.3795 
5.1356 
7.1666 
8.9056 

• 
1  detached 

Inches. 
4.8854 
6. 1417 
7.1636 
8.9030 

Inches. 
4.38245 
5.13865 
7. 1651 
8.9043 

2 

3 

4  detached 

RINGS  ALL  DKTACHEE 

►. 

5. 1358 
7.1651 

2  detached 

5.1444 
7.1611 

5.18985 
7.1631 

3  detached 

Muzzle  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 
+.0059 
-.0002 
.0000 
-.0039 

Inch. 

+.0067 

-.0004 

-.0001 

+.0020 

Inch, 
+.0063 
-.0008 
-.00006 

-.00095 

2  in  slice 

3  in  slice 

4  detached 

2  detached 

3  detached 


SECOND  TO  THIRD  PHASE. 


+.0027 
-.0025 


.0003 
-.0015 


FIRST  TO  THIRD  PHASE. 


+.0012 
-.0020 


2  detached , 

3  detached i . 


+.0025 
-.0025 


-.0007 
-.0016 


+.0009 
-.00206 
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INTEBNAL   STRAINS   IN   GUN   FOBOINGS. 


Tube  20691  B,. 
Breech  Shoe. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACT. 

Interior  diameter  of  slice,  4".  72;  exterior  diameter  of  slice,  10". 50. 


Rings. 

Preiieiit 

mean 

dlameteiB. 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compre»- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inche«. 
4.8717 

Jiich. 

• 

Inch, 
.0073 
.00355 

"".06645" 

Pounds, 

Found*. 
45,000 
18,800 

2 

.■>.  A!»a 

8 ;      9.64745 

4 '     10-  8328 

.0066 

17,400 

1,900 

Bings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5".50;  exterior  diameter  of  slice,  9".80. 


J   ± 


Rings. 


1  detached 

2 

8 

4  detached 


Present 

mean 

diameters. 


Indies. 
4.8790 
5.6528 
9.64635 
10.88275 


Strains. 


Tension. 


Inch. 


.0045 


Compres- 
sion. 


Inch. 


.00515 


Stresses  per  square 
inch. 


Tension. 


Pounds, 


14,000 


Compres- 
sion. 


Pounds, 


27,300 


RINGS  ALL  DETACHED. 

2  detached 

5.65745 
9.64185 

8  detached 

INTERNAL   STRAINS   IN   OUN   FOBGINOS. 
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Breech  Slice. 

Interior  diameter,  4".72;  exterior  diameter,  10". 50. 
Original  diameters  of  rings  in  the  slice. 


RiDgB. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.8725 
5.6687 
9.6534 

10.3355 

Inches. 
4.8709 
5.6491 
9.6415 

10.3291 

Inches. 
4.8717 
5.6639 
9.64745 
10.3323 

2 

3 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


RingB. 

• 

Diameters. 

A. 

B. 

Mean. 

1  dptached 

Inches. 
4.8801 
5.6668 
9.6619 

10.3450 

Inches. 
4.8779 
5.6478 
9.6408 

10.3205 

Inches. 
4.8790 
5.6528 
9.64685 
10.33275 

2 

8 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 
8  detached 


5.6620 
9.6479 


5.6629 
9.6858 


5.65745 
9.64185 


Breech  strains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

Inch. 
+.0073 
-.0016 
-.0011 
+.00045 

• 

1  detached 

Inch. 
+.0076 
-.0019 
-.0015 
+  .0095 

Inch. 

+.0070 

-.0013 

-.0007 

-.0066 

2  In  slice 

3  in  slice 

4  detached 

SECOND  TO  THIRD  PHASE. 


2  detached 
8  detached 


+  .0052 
-.0040 


+.0051 
-.0050 


+.00515 
-.0045 


FIRST  TO  THIRD  PHASE. 


2  detached 
8  detached 


+.0033 
-.0065 


+.0088 

-.0057 


+.00855 
-.0066 


348 


INTEBNAL   STRAINS   IN   GUN   FOBGINOS. 


Tube  20691  B,. 
Muzzle  Slice. 
State  of  internal  strains  and  stresses  at  different  phases  of  the  slice. 

SLICE   INTACr. 

Interior  diameter  of  slice,  4". 25;  exterior  diameter  of  slice,  9".01. 


fr 

2 

1 1  1 

IL 

ii 

1 1  1 

Rings. 

Present 

mean 

dlAmeters. 

Strains. 

Stresses  per  sqiihre 
inch. 

Tension. 

Compres- 
sion. 

Tension. 

Comprest- 
sion. 

1 

Inches. 
4.39406 
6.1609 
7. 14616 
8.8694 

Inch. 

Inch. 

.00226 

.0026 

Pounds. 

Pounds. 
16,400 

2 

16,100 

3 

.0012 
.0041 

6,000 
13,900 

4 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 

Interior  diameter  of  slice,  5". 00;  exterior  diameter  of  slice,  7".30. 


3  i 


Rings. 

Present 

mean 

diameters. 

Strains. 

stresses  per  square 
inch. 

Tension. 

Compresj- 
Bion. 

Tension. 

Compres- 
sion. 

1  detached 

Incites. 
4.3963 
6. 16105 
7.1470 

8.a'>63 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.00246 

14,900 

3 

.00206 

8,600 

4  detached 

1 

RINGS  ALL  DETACHED. 


2  detached 
8  detached 


6.1636 
7. 14496 


INTEBNAL   STRAINS   IN   GUN   FOEGINGS. 
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Muzzle  Suce. 

Interior  diameter,  4". 25;  exterior  diameter,  9".01. 
Original  diameters  of  rings  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1 

Inches. 
4.3908 
6.1490 
7.1408 
8.8612 

Inches. 
4.3978 
6.1628 
7.1615 
8.8576 

Inches. 

4.39406 

5.1509 

7.14615 

8.8594 

2 

3 

4 

^"••••••**********S***********"************** 

Rings  1  and  4  detached;  rings  2  and  3  in  the  slice. 


Rings. 

Diameters. 

A. 

B. 

• 

Mean. 

1  detached 

Inches. 
4.3934 
6.1492 
7. 1417 
8.8613 

Inches. 
4.3992 
5.1529 
7.1528 
8.8493 

Inches. 

4.3963 

5.15106 

7.1470 

8.8553 

2 

3 

4  detached 

RINGS  ALL  DETACHED. 


2  detached 

3  detached 


5.1620 
7.1395 


Muzzle  8ti*ains  released. 


Rings. 

Diameters. 

A. 

B. 

Mean. 

1  detached 

Inch. 
+.0026 
+.00U2 
+  .00.9 
+.0001 

Inch. 
+.0019 
+.0U01 
+  .0008 
-.0088 

Inch. 
+.00226 
+.00015 
+.00086 
-.0041 

2  in  slice 

8  In  slice 

4  detached 

SECOND  TO  THIRD  PHASES. 


2  detached 
S  detached 


+.0028 
'      -.0022 


+.0021 
-.0019 


+.00246 
-.00205 


FIRST  TO  THIRD  PHASE. 


2  detached 
8  detached 


+.0090 
-.0018 


+.0022 
-.0011 


+.0026 
-.0012 
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IHTEBHAL  STEAIHS  IS  A  STEEL  TUBE  AFTEE  TEEATHEHT. 

OBJECTS  OF  THE   TEST. 

To  ascertain  if  the  internal  strains  in  a  thin,  transverse  slice  taken 
from  a  hollow  gun  forging  represent  the  strains  in  the  intact  forging; 
that  is,  whether  the  state  of  the  metal  in  a  detached  slice  may  be 
accepted  as  an  index  of  the  state  of  the  metal  in  the  forging,  having 
reference  to  tangential  internal  strains  introduced  by  the  method  of 
heating  and  quenching  a  tube  at  the  bore.  Also,  to  obtain  data  upon 
the  magnitude  of  the  concomitant  longitudinal  strains,  and,  further- 
more, the  effect  of  exposure  to  higher  temperatures  in  the  elimination 
of  strains  introduced  W  heat  treatment. 

CONCLUSIONS. 

I.  The  detached  slices  represent  the  state  of  the  metal  in  the  intact 
tube  with  respect  to  the  direction  of  the  internal  strains,  and  approx- 
imately with  respect  to  their  magnitude. 

II.  The  metal  at  the  bore  is  under  a  higher  degree  of  initial  com- 
pression than  indicated  by  the  detached  slices.  In  the  present  tests 
the  difference  is  3,000  pounds  per  square  inch,  the  mean  compressive 
stresses  in  slices  which  display  25,025  pounds  per  square  inch  com- 
pressive stress  at  the  bore. 

III.  Longitudinal  strains  of  compression  at  the  bore  are  present, 
which  may  be  taken  approximately  at  three-fourths  of  the  tangential 
strains.  In  the  present  instance  the  mean  results  show  the  longitudi- 
nal strains  are  .78  of  the  tangential  strains. 

IV.  The  ends  of  the  tube  are  bell  shaped,  in  consequence  of  the 
longitudinal  compressive  sti*ains  at  the  bore. 

V.  The  state  of  the  metal  at  the  bore  at  the  ends  of  the  tube,  by 
reason  of  the  bell-shaped  form,  is  under  greatly  diminished  tangential 
strains. 

VI.  Annealing  eliminates  internal  strains.  The  strains  which  are 
introduced  into  the  forging  by  reason  of  sudden  quenching  from  a 
moderately  high  temperature  are  removed  upon  exposure  to  a  moder- 
atelv  high  temperature  when  slowly  cooled. 

VII.  The  elimination  of  internal  strains  was  practically  completed 
when  exposed  to  a  temperature  of  1,100^^  F.  About  one-half  the  primi- 
tive strains  remained  after  exposure  to  700^  or  800^  F. 

VIII.  This  relief  of  internal  strains  is  accomplished  without  mate- 
rial relative  movements  of  the  parts  of  the  forging.  That  is,  the  oppos- 
ing parts  which  wefe  under  different  kinds  of  strains,  tensile  and 
compressive,  maintain  their  dimensions  and  relative  positions  after 
annealing  unchanged. 

REMARKS. 

This  tube  was  prepared  by  the  Bethlehem  Iron  Company  by  heating 
and  Quenching  from  the  bore,  following  the  method  adopted  in  treat- 
ing the  tubes  of  the  6-inch  R.  F.  guns. 
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Diameters  were  established  along  the  bore  in  two  planes,  and  at 
intervals  of  i"  each.  The  tube  was  measured  on  these  diameters, 
then  cut  apart  at  the  middle  of  its  length  and  remeasured.  For  identiii- 
cation  the  halves  were  marked  A-B  and  Aj-Bj  and  the  measured  diam- 
eters successively  numbered  from  1  to  27,  beginning  at  the  inner  end^ 
of  the  two  sections.  After  cutting  apart,  a  slice  i"  long  was  tukeii 
from  the  inner  ends  of  each  piece,  which  were  designated  as  A-B  1 
and  Aj-Bi  1.  Using  section  A-B,  additional  slices  were  detached, 
remeasuring  a  number  of  the  diameters  in  the  remaining  part  of  the 
section  after  groups  of  four  slices  were  detached,  and  thus  proceeding 
until  seventeen  slices  in  all  were  removed.  The  detached  slices  were 
remeasured  at  the  bore,  surface  diameters  established  on  the  ends  and 
rings  detached,  one  at  the  bore  and  one  from  the  outside.  Kings 
from  four  of  the  slices  were  taken  out  with  the  metal  in  the  state  it 
came  from  the  forging.  Ten  slices  Avere  annealed  at  tempei^atures 
ranging  from  207"^  F.  to  1,100^  F.  prior  to  detaching  the  individual 
rings,  and  three  slices  are  reserved  for  experiments  on  local  heating  at 
the  bore.  The  remainder  of  section  A-B,  comprising  bore  diameters 
18  to  27,  was  used  for  detenuining  the  longitudinal  strains  released 
upon  turning  oflf  the  exterior  metal,  leaving  a  thin  cylinder  of  metiil 
next  the  bore.  Longitudinal  gauged  lengths  were  established  in  the 
bore  on  four  lines. 

From  observations  made  upon  cutting  off  slices  from  the  ends  of  the 
tube  it  appears  that  the  metal  tends  to  expand  and  assume  a  bell-shaped 
form  at  the  ends  of  the  section,  and  when  slices  are  successively 
detached  the  new  ends  thus  formed  each  in  turn  display  this  action. 
At  a  distance  of  i"  from  the  end  the  mean  expansion  in  diameter  was 
".00224,  which  diminished  to  ".00092  at  a  distance  of  1"  from  the  end. 
On  more  remote  diameters  the  effect  was  lost  or  of  insufficient  magni- 
tude to  present  decisive  indications.  The  stresses  corresponding  to 
the  strains  above  stated  are  13,200  and  6,400  pounds  per  square  inch, 
respectively,  which  were  strains  of  compression. 

.  A  comparison  of  the  bore  diameters  of  the  detached  slices  with  the 
same  diameters  when  in  the  tube,  at  a  distance  from  its  ends,  beyond 
the  bell-shaped  zone,  makes  it  appear  that  the  detached  slices  are 
slightly"  larger  than  when  forming  an  integral  part  of  the  tube.  The 
conditions  under  which  the  measurements  were  taken  precluded  the 
accuracy  sometimes  attained  in  experiments  of  this  class.  From  all  of 
the  data  developed  it  appears,  however,  that  the  slices  were  at  least 
".0005  larger  at  the  bore  than  when  forming  a  part  of  the  tube,  which 
on  this  diameter  corresponds  to  a  stress  of  3,000  pounds  per  square 
inch.  That  is,  the  metal  at  the  surface  of  the  tube  is  apparently  under 
a  compressive  stress  3,000  pounds  per  square  inch  higher  than  when 
in  the  detached  slice.  The  aetached  rings  showed  the  release  of  com- 
pressive stresses  at  the  bore,  from  the  state  of  the  metal  in  the  slice, 
amounting  to  25,625  pounds  per  square  inch,  the  means  of  four  rings, 
while  rings  from  the  exterior  of  the  same  slices  gave  the  mean  tensile 
stress  6,725  pounds  per  square  inch,  the  mean  strains  released  being 
in  rings  1,  '.00445  and  in  rings  2,  ".001S2.  The  rings  from  the  an- 
nealed slices  gave  the  following  results; 
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Slice. 


Anneal- 
ing tem- 
perature. 


Strains  released. 


Rings  1. 


A-B  2 
A-B  3 
A-B  4 
A-B  6 
A-B  7 
A-B  8 
A-B  10 
A-B  11 
A-B  12 
A-B  14 


207 
902 
403 
505 
600 
700 
805 
905 
1,000 
1.100 


Inches. 

.00465 

.00345 

.00295 

.0038 

.00355 

.00215 

.0025 

.00145 

.0008 

.0008 


Rings  2. 


Stresses  per  square 
inch. 


Inches. 
.0011 
.00185 
.0007 
.0005 
.0013 
.0004 
.00045 
.00025 
.00015 
a.  00045 


Rings  1. 
compres- 
sion. 


Pounds. 

26.700 

19,900 

17,000 

21,900 

20,400 

12,400 

14,400 

8,300 

4,600 

1,700 


Rings  2, 
tension. 


Pounds. 
4,170 
7,000 
2,800 

.  1,900 

4,900 

1,500 

1,600 

900 

600 

« 1,700 


u  Ck)mpressivo  strain  and  stress. 

The  reduction  in  the  magnitude  of  the  internal  strains  upon  ex- 
posure to  different  annealing  temperatures  is  illustrated  in  the  above 
table.  The  partial  or  complete  relief  from  such  stmins,  it  is  seen,  may 
be  accomplisned  by  temperatures  below  the  plastic  state  of  the  metal. 
While  earlier  tests  have  shown  that  different  parts  of  a  forging  may 
move  about  relatively,  within  limits,  at  high  softening  heats,  and 
when  subsequently  cooled  left  practically  free  from  internal  strains, 
such  measureable  relative  movements  are  not  apparently  essential  to 
the  relief  of  internal  strains.  In  the  present  series,  measurements  of 
the  intact  slices  before  and  after  annealing  showed  very  small  changes 
in  dimensions,  generally  less  than  ".0001,  and  since  the  residual 
strains  in  the  annealed  slices  were  largely  reduced,  as  may  be  seen 
upon  comparison  of  the  strains  developed  by  the  rings  not  annealed 
with  those  which  were,  it  is  inferred  that  the  relief  of  internal  strains 
may  be  accomplished  with  slight  or  perhaps  no  measureable  change  in 
the  general  dimensions  of  the  forging. 
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Measurement  of  Diameters  Along  the  Bore. 


TUBE  intact. 


, 

Micrometer  readingF,  diameters. 

Number. 

'       1 

, 

A. 

1 
1 

B. 

Mean.    Ai. 

Bi. 

Mean. 

Inch. 

Jjirh, 

Iiirh.         Inch. 

Inch. 

Inch. 

1....: 

.0127 

.0124  ; 

.0121  1 
.0107 

.0077 
.0098 
.0092 
.0077 

.0102   ,   .0122 
.0111   1   .0118 
.01065    .0128 
.00^2     .0132 

.0106 
.0127 
.0127 
.0122 

.0114 

2 

.01225 

3 

.01275 

4 

.0127 

6 

.Oia*)  1 

.0083 

.0094     .0127 

.0121 

.0124 

6 

.0112 

.0092 

.0102   1   .0122 

.0113 

.01175 

7 

.0106 
.0084 

.0103 
.0092 

.01045  '   .0112 
.0088   1   .0108 

.0115 
.0113 

.01135 

8 

.01105 

9 

.0100 

.0095 

.00975     .0117 

.0104 

!  .011(6 

10 

.OOcHH 

.0091 

.00895     .0112 

.0107 

.01095  1 

11 

.0092 

.0071 

.00815     .0100 

.0103 

.01015 

12 

.0086 

.0090 

.0088   1   .0093 

.0105 

.0099 

13 

.0085 

.0097 

.0091   .   .0173    .0163 

.0168 

14 

.0112 

.0098 

.0105   1   .0186  1   .0165 

.01755 

15 

.0102  1 

.0092 

.0097     .0131     .0173 

.01535 

16 

.0091  ' 

.0098 

.00945 

.0168  1   .0178 

.0173 

17 

.0090  , 

.0095 

.00925 

.0172     .0178 

.01725 

18 

.0096  ' 

.0112 

.0104 

.0160     .0167 

.01635 

19 

.0122 

.0103 

.01125 

.0168     .0177 

.017-25 

20 

.0102  1 

.0106 

.0104 

.0175 

.0172 

.01735 

21 

.0101 

.0119    .0110 

.0177 

.0186 

.0181 

22 

.0107  1 

.0101    .01055 

.   .0188  1   .0203 

.01955 

23 

.0100 

.0117    .01085 

.0181  <      .0188 

.  01S45 

24 

.0111 

.0102 

.0106.3 

.0157     .0160 

.01585 

26 

.0162 
.  0187 
.0222 

.0149 

m.Wi 

.01<J3  i   .0166 
.0195     .0204 
.0163     -019» 

.01795  ; 

26 

.0177     018*> 

.01995  1 

27 

.0217 

AYimh 

.  0178 

TUBE   CUT  APART   AT   MIDDLE   OF  LENGTH. 

The  halve.s  now  measured  as  follows: 


Micrometer  readings,  diameters. 


1 
2 
3 
4 
5 
6 

^ 

t 

8 
9 
10 
11 
12 
13 
11 
15 
16 
17 
18 
19 
20 
21 
22 
•i3 
24 
25 
26 
27 


Number. 


A. 

B. 

Mean. 

Ai. 

B,. 

Mean. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

.  0143 

.0102 

.01225 

.0142 

.0132 

.0137 

.  0126 

.0107 

.01165 

.  0122 

.0136 

.0129 

.0117 

.0092 

.01045 

.0132 

.0128 

.0130 

.0102 

.0070 

.0a89 

.  0127 

.0121 

.0124 

.0100 

.0082 

.0091 

.0124 

.0117 

.01205 

.0108 

.0088 

.0098 

.0120 

.0112 

.0116 

.0104 

.0102 

.  010:3 

.0112 

.0114 

.0113 

.0084 

.0u91 

.00875 

.  0109 

.0113 

.0111 

.0102 

.0095 

.00985 

.0118 

.0107 

.01125 

.0092 

.0091 

.00915 

.0114 

.0109 

.01115 

.0093 

.0073 

.0083 

.0101 

.0106 

.0105 

.0087 

.0092 

.  00895 

.0097 

.0108 

.01025 

.0088 

.0097 

.00925 

.0177 

.0167 

.0172 

.0113 

.0099 

.0106 

.0188 

.0167 

.01775 

.0102 

.0093 

.00975 

.0137 

.0177 

.0157 

.0094 

.0100 

.0097 

.0170 

.0182 

.0176 

.0092 

.0095 

.00935 

.0175 

.0177 

.0176 

.0098 

.0113 

.01055 

.0162 

.0167 

.01645 

.0123 

.oio:i 

.0113 

.0172 

.0182 

,0177 

.0104 

.0106 

.  0105 

.0178 

.0172 

.0175 

.0102 

.0120 

.0111 

.0182 

.0188 

.Ol*) 

.0108 

.OlOli 

.0107 

.0192 

.0206 

.0199 

.OlOli 

.0118 

.01105 

.0184 

.0192 

.0188 

.0114 

.011)3 

.01085 

.0161 

.0163 

.0162 

.OIW 

.0150 

.0157 

.0197 

.0163 

.0180 

.0191 

.0177 

.0184 

.0198 

.0209 

.02085 

.0224 

.0220 

.0222 

.0167 

.0197 

.0182 
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Slices  1  A-B,  1  Ai-B„  cut  off  inner  ends  of  the  halves  of  the  tube. 


DETACHED  SLICES. 


Number. 


Micrometer  readings,  diameters. 


MEASUREMENTS  ON  REMAINING  PART  OF  TUBE. 


2 

3 

4 

5 

6 

7 

8 

23 

24 

25 

26 

a 


.0145 

.0124 

.0124 

.0100 

.0106 

.0079 

.0103 

.0064 

.0110 

.0091 

.0105 

.0105 

.0086 

.0092 

.0104 

.0118 

.0114 

.0105 

.0164 

.0151 

.0191 

.0164 

.0225 

.0221 

.01345 

.0112 

.00925 

.00935 

.01005 

.0105 

.0089 

.0111 

.01095 

.01575 

.01776 

.0228 


.0188 
.0187 
.0130 
.0124 
.0120 
.0112 
.0110 
.0184 
.0161 
.0197 
.0200 
.0168 


.0152 
.0137 
.0125 
.0118 
.0114 
.0116 
.0115 
.0192 
.0162 
.0166 
.0210 
.0197 


.0145 

.0137 

.01275 

.0121 

.0117 

.0114 

.01125 

.0188 

.01615 

.01815 

.0205 

.01825 


Slices  2-5  A-B  cut  off  inner  end  of  the  section  A — B. 


DETACHED  SUCES. 


Number. 

1 

1 

•        ....   '■ 

Micrometer  readings,  diameters. 

A. 

B. 

Mean. 

1 

2 

Inch. 
.0128 
.0122 
.0111 
.0109 

Inch. 
.0102 
.0098 
.0082 
.0091 

Inch. 
.0115 
.0110 
.00965 
.0100 

3 

4 

6 

v.........................^. ................................. 

MEASUREMENTS  ON  REMAINING  PART  OF  TUBE. 


6 

.0131 
.0111 
.0086 
.0102 
.0090 
.0094 
.0089 

.0112 
.0111 
.0092 
.0095 
.0091 
.0075 
.0092 

1 
. 01215  1 

7 

.0111 

8 

.0089 

9 

.00985 
.00905 
.00845 
.00905 

10 

11 

12 
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Slices  6-9  A-B  cut  off  inner  end  of  the  nection  A — B. 


DETACHED  SLICES. 


Number. 

Micrometer  readings,  diameter*. 

1 

'                    1 

A.                   B. 

1 

Mean. 

6 

• 

Iitch. 
.0115 

Inch. 
.0097 
.0110 
.0095 

Inch. 
.0106 

7 

1          .0108 

.0109     1 

8 

.0092 

.00935 

9 

.  0105 

.0100 

.01025 

MEASUREMENTS  ON  THE  REMAINING  PART  OF  TrBE. 


10. 
11. 
12. 
13. 
14. 
15. 
16. 


.0112 
.0101 
.0089 
.0088 
.0112 
.0102 
.0096 


.0111 
.0081 

.01115 
.0091 

.0092 

.00905 

.0096 

.0092 

.0098 

.0105 

.0093 

.00975 

.0101 

.009K) 

Slices  10-13  A-B  cut  off  inner  end  of  section  A — B. 


DETACHED  SLICES. 


Numbe 

1 

1   Mien>meter  readings,  diameters. 

r. 

!          A. 

B. 

Mean. 

10 

Incfi. 
0096 

Itich. 
.0095 
.0081 
.0095 
.0104 

Inch. 
.00955 
.00H9.> 
.00945 
.0099 

11 

.0098 

12 

oow 

13 

00d4 

1 

MEASUREMENTS  ON  THE  REMAINING  PART  OF  TUBE. 


14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 


.01  as 

.0113 
.0098 
.0093 
.0098 
.0125 
.0106 
.0105 
.0112 
.0106 
.0118 
.0168 
.0195 
.0224 


.0122 
.0100 
.0104 
.0095 
.0113 
.0105 
.0108 
.0124 
.0106 
.0121 
.0106 
.0150 
.0164 
.0221 


.0130 

.01065 

.0101 

.0094 

.01055 

.0115 

.0107 

.01145 

.0109 

.01135 

.0112 

.01S9 

.01795 

.02225 
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Slices  14-17  A-B  cut  off  inner  end  of  section  A — B. 


DETACHED  SLICES. 


14. 
15. 
16. 
17. 


Number. 


Micrometer  readings,  diameters. 


\      A. 


Inch. 
.0120 
.0108 
.0099 
.0096 


Inch. 
.0106 
.0100 
.0104 
.0099 


Mean. 


Inch. 

.0113 

.0104 

.01015 

.00975 


MEASUREMENTS  ON  THE  REMAINING  PART  OF  TUBE. 


18 

.0120 

.oia4 

.0106 
.0101 
.0111 
.0105 
.0117 
.0167 
.0194 
.0224 

.0136 
.0115 
.0109 
.0123 
.0105 
.0120 
.0105 
.014^ 
.0163 
.0220 

.0128 

.  01245 

.01075 

.01135 

.0108 

.01125 

.0111 

. 01575 

.01785 

.0222 

19 

20 

21 

22 

23 

24 t 

25 

28 

27 

Internal  Strains  Determined  in  Kings  from  the  Detached 

Slices. 

Slice  A-B  1. 


Rings. 

Diameters. 

Mean. 

Inches. 
5.23746 

7.9828 

Strains. 

Stresses. 

A.              B. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

Pounds. 

1 

Inches. 
6.2346 
7.9889 

Inches. 
5.2403 
7.9767 

Inch. 

Inch. 

Pounds. 

2 

RINGS  DETACHED. 


1  detached 

5. 2401 

5.2434 

7.9751 

2  detached 

7.9875 

5. 24175 

1 

.0043 

24,600 

7.9813 

.0015     . 

5,700 
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Slice  A-B  2. 


Rings. 

Diameters. 

Mean. 

Strains. 

Stresses. 

A. 

B. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

1 

Inches. 
5.2241 
7.9194 

Inches. 
5.2252 
7.9138 

Inches. 

5.22465 

7.9166 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

i , 

1 

SLICE  ANNEALED  (INTACT)  IN  OIL  AT  207®  P. 


1 

5.2241 
7.9194 

5.2251 
7.9138 

5.2246 
7.9166 

2 

RINGS  DETACHED. 


1  detaehed 

6.2286 
7.9209 

5.2299 
7.9101 

5.22925 
7.9156 

.00465 

26,700 

2  detached 

.ooii 

4,170 

Bore,  A  ".0180,  ring  detached. 
Bore,  B  ".0146,  ring  detached. 


Slice  A-B  3. 


Rings. 

Diameters. 

Mean. 

Strains. 

StresKS. 

A. 

B. 

Tension. 

Compres- 
sion. 

Tension. 

1 

Compres- 
sion. 

1 

Inches. 
6.2104 
7.9809 

Inches. 
6.2102 
7.9238 

Inches. 
5.2103 
7.92785 

Inch. 

Inch. 

Pounds, 

Pounds. 

2 

1  detached 

2  detached 


SLICE  ANNEALED  (INTACT)  IN  OIL  AT  802°  F. 


1 

6.2104 
7.0809 

5.2102 
7.9238 

5.2103 
7.92735 

2 

1 

RINGS  DETACHED. 


5.2155 
7.9283 


5.2120 
7.9227 


5.21875 
7.9265 


Bore,  A  ".0185,  ring  detached. 
Bore,  B  ".0127,  ring  detaxshed. 


.00346 

19,900 

.00185 

7,000 
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Slice  A-B  4. 


Rin^. 

Diameters.        1 

Mean. 

Strains. 

Stresses. 

A. 

1 
B.       ' 

Tension. 

Compres- 
sion. 

Inch. 

Tension. 

Compres- 
sion. 

1 

Inches. 
5.2115 
7.9339 

Inches. 
5.2084 
7.9245 

Inches. 
5.20995 

7.9292 

Inch. 

Pounds. 

Pounds. 

•> 

SLICE  ANNEALED  (INTACT)  IN  OIL  AT  403°  F. 


1 

5.2115 
7.9838 

5.2083 
7.9244 

5.2099 
7.9291 

1 
1 

2 

, 

1 

RINGS  DETACHED. 


1 

1  detached 

6.2167 
7.9330 

5.2100 
7.9238 

5.21285 
7.9284 

.00295 

17,000 

1    2  detached 

.0007 

2,800 

1 

Bore,  A  ".0161,  ring  detached. 
Bore,  B  ".0111,  ring  detached. 


Slice  A-B  5. 


Rings. 

Diameters. 

Mean. 

Strains. 

Stresses. 

A. 

B. 

Tension. 

Compres- 
sion. 

Inch. 

Tension. 

Compres- 
sion. 

1 

Inches. 
5.2095 
7.9296 

Inches. 
5.2150 
7.9261 

Inches. 
6.21225 

7.9278 

Inch. 

Pounds. 

Pounds. 

2 

RINGS  DETACHED. 


1  detached. 

2  detached. 


6.2160 
7.9282 


5.2183 
7.9286 


5.21665 
7.9259 


.0044 

26,300 

.0019 

7,200 

Bore,  A  ".0165,  ring  detached. 
Bore,  B  ".0125,  ring  detached. 


862 


INTERNAL   STRAINS   IN    TREATED   TUBE, 


Slice  A-B  6. 


Diameters. 


Rings. 


Strainfi. 


otrcsseft. 


A. 


I   Inches. 

1 b.'2Xm 

2 7.9278 


Mean. 


B. 


Tension.,  Compre- 


luetics. 
5.2056 
7.9332 


Inches. 
5.2076 
7.9305 


Inch. 


Inch. 


Tension. 


Poinulf. 


SLICE  ANNEALED  (INTACT)  IN  OIL  AT  505°  F. 


RINGS  DETACHED. 


Bore,  A  ".0159,  ring  detached. 
Bore,  B  ".0135,  ring  detached. 


Slice  A-B  7. 


Compres- 
sion. 


Pounds. 


1 

5.2096 
7.9272 

5.2055 
7.9831 

5.20765 

1 

2 

7.93015 

1  detached 

5.2140 
7.9243 

5.2087 
7.9350 

1 

5.21135 
7.92965 

.0038 

21.900 

2  detached 

.0005 

1,900 

Rings. 


Diameters. 


A. 


B. 


Mean. 


Inches. 
5.2061 


Inches. 
5.2059 


2 ,    7.9364         7.9317 


Inches. 
5.2060 
7.934a5 


Strains. 

Stresses. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1     Inch. 
1 

Inch. 

Pounds. 

Pounds. 

1 

SLICE  ANNEALED  (INTACT)  IN  OIL  AT  600°  F. 


1. 
2. 


5.2061 
7.9363 


5.2058 
7.9317 


5. 20595 
7.9340 



RINGS  DET.\CHED. 


1  detached 

5.2090 
7. 9370 

6.2100 

7.9284 

5.2095 
7.9327 

.00355 

20.400 

2  detached 

.0013 

4,900 

Bore,  A  ".0140,  ring  detached. 
Bore,  B  ".0154,  ring  detached. 
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Slice  A-B  8. 


Rings. 

• 

Diameters. 

• 

Mean. 

Strains. 

Stresses. 

A. 

B. 

Tension. 

Compres- 
sion. 

Tension.  Oo^T 

1 

Inches. 
6.2176 
7.9363 

Inches. 
6.2147 
7.9338 

Inches. 

5.21616 

7.93505 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

.; i 

1 

SLICE  ANNEALED  (INTACT)  IN  OIL  AT  700°  F. 


1 

6.2175 
7.9363 

6.2147 
7.9336 

6.2161 
7.93496 

« 

2 

1       

RINGS  DETACHED. 


1  detached 

2  detached 


5.2197 
7.9375 


5.2168 
7.9316 


5. 21825 
7. 9MoS> 


.00215 

12,400 

.0001 

1.500 

Bore,  A  ".0113,  ring  detached. 
Bore,  B  ".0114,  ring  detached. 


Slice  A-B  9. 


Rings. 

Diameters. 

Mean. 

Strains. 

Stresses. 

A. 

B. 

Tension. 

Compres- 
sion. 

Tension. 

Compres- 
sion. 

1 

Inches. 
6.2175 
7.9346 

Inches. 
5.2166 
7.9368 

Inches. 

5.21705 

7.9362 

Inch. 

Inch. 

Pounds. 

Pounds. 

2 

RINGS  DETACHED. 


1  detached 

5.2232 
7.9326 

5.2202 
7.9336 

6.2217 
7.9331 

.0016 

26,700 

2  det«ch<yl 

.0021 

7,900 

Bore,  A  ".0156,  ring  detached. 
Bore,  B  ".0144,  ring  detached. 
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Slice  A-B  10. 


Rings. 

Diameters. 

Mean. 

Strains. 

I 

bvFCfiBCfli 

A. 

B. 

Tension. 

Compres- 
sion. 

Tension. 

• 

Compres- 
sion. 

1 

Inches. 
5.2140 
7.9361 

Inches. 
5.2141 
7.9328 

Inches. 

5.21405 

7.9342 

Inch. 

Inch. 

Pounds. 

Poundf. 

2 

1 

1 1  "    '    ' 

SLICE  ANNEALED  (INTACT)  IN  OIL  AT  805°  F. 


RINGS  DETACHED. 


Idetached '    6.2163 

2detached 7.9371 


5.21655 
7.9336 


1 

6.2141 
7.9359 

5.2140 
7.9322 

5.21405 
7.93405 

2 

.0025 

14,400 

.00045 

1.600 

Bore,  A  ".0119,  ring  detached. 
Bore,  B  ".0116,  ring  detached. 


Slice  A-B  11. 


Rings. 

Diameters. 

Mean. 

Strains. 

Stresses. 

1 

A. 

B. 

Ten.iion. 

Compres- 
sion. 

1 

Tension. 

Compres- 
sion. 

1 

Inches.  '  Inches. 
6. 2181        5-  2200 

Inches. 

5.21905 

7.9481 

Inch. 

hich. 

Pounds. 

Pminds. '. 

2 

7.9496 

7.9466 

1 

SLICE  ANNEALED  (INTACT)  IN  OIL  AT  905°  F, 


1 

5.2178 
7.9492 

5.2201 
7.9468 

6.21895 
7.9480 

2 

1 

RINGS  DETACHED. 


1  detached 

6.2194 
7.9488 

5.2214 

2  detached 

7.9467 

5.2204 
7.94776 


.00025 


.00145 


Bore,  A  ".0094,  ring  detached. 
Bore,  B  ".0110,  ring  detached. 


900 


8,300 
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865 


1  detached 

2  detached 


Slice  A-B  12. 


Rings. 

Dfametersi. 

Mean. 

8train.s. 

Stresses. 

A. 

B. 

Itichffi. 
5.2175 
7.9401 

Tension. 
iTich. 

""Tn'"-  Te-lon.  t'X?."" 

1 

I 

Inches. 
5.2191 
7.9285 

Inches. 
5.2183 
7.9343 

Inch. 

1 

Pounds.  '  Pounds. 

2 

1 
1 

1 

1         1  -  - 

SLICE  ANNEALED  (INTACT)  IN  OIL  AT  1,000°  F. 


RINGS  DETACHED. 


5.2196 
7.9280 


5.2179 
7.9393 


5.21875 
7.93365 


Bore,  A  ".0096,  ring  detached. 
Bore,  B  ".0092,  ring  detached. 


Slice  A-B  13. 


1 

5.2188 
7.9280 

5.2171     1 
7.9396 

B.  21795 

7.9338 

9 

1 

.0008 

4,600 

.00015 

600 

Rings. 


1. 
2. 


A. 


Inches. 
6.2115 
7.9554 


Diameters. 


Strains. 


B. 


Mean. 


Stresses. 


Tension.  ComP-  Tension. '  Comp^^" 


Inches. 
5.2170 
7.9445 


Inches. 
5. 21425 
7.94995 


Inch. 


Inch. 


Pounds.     Pounds. 


RINGS  DETACHED. 


1    1  detached 

5.2169 
7.9536 

5.220(» 
7. 9428 

5.21875 
7.94815 

.0015 

25,900 

1    2  detached  « 

.0018 

6,100 

Bore,  A  ".0144,  ring  detached. 
Bore,  B  ".0145,  ring  detached. 
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Slice  A-B  14. 


RIn«rH. 

Diametera. 

Strains. 

Stre»»es. 

A. 

B. 

Mean. 

Tension. 

Compres- 
sion. 

Tension. 
Pounds. 

_<u 

Compres- 
sion. 

1 

Inches. 
5.2060 
7.9554 

Inches. 
5.2114 
7.9440 

Inches. 
5.2087 
7.W97 

'   Inch. 

Inch. 

Sounds,  t 

2... 

1 

1 

i 

SLICE  ANNEALED  (INTACT)  IN  OIL  AT  1,100°  F. 
(Holes  defining  extremities  of  diameters  reamed  after  annealing.) 


1 

5.2059 
7.9549 

5.2106 

2 

7.9428 

5.2082 
7.W886 


RINGS  DETACHED. 


! 


Bore,  A  ".0116,  ring  detached. 
Bore,  B  ".0096,  ring  detached. 


T 


^7 


^x 


« 


L 


Z^ 


1  detached 

5.2062 
7.9562 

5.2108 
7.9424 

6.2085 
7.9493 

.0003       

1.700 
1,700 

2  detaciied 

.00045 

Section  A-B,  diameters  18  to  27,  was  turned  down  from  1".535,  the 
original  thickness  of  the  tube,  to  ".1()5  thickness  of  walls. 

Longitudinal  and  diametrical  measurements  taken  before  and  after 
turning  down  gave  the  following  results: 

LONGITUDINAL  STRAINS  RELEASED  AND  THEIR  CORRESPONDING  STRESSES. 


A, 
B, 


Ganged  llne«. 


Measuremenus  taken. 


Walls  of 
full  thick- 
ness. 


Walls  M65 
thick. 


Inches. 
6.7094 
6.7040 
6.6836 
6.6964 


Inches. 
6.7146 
6.7085 
6.6880 
6. 7015 


Stresses 
correspond 
Strains   I  ing,  corn- 
released.  I    pres!*ion 
'  per  Mjuare 
inch. 


Mean  compressive  stress. 


Inch. 
.0052 
.0015 
.0044 
.0049 


PouikU. 
23.300 
20.100 
19,700 
22,000 


21.300 
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DIAMETRICAL  STRAINS  RELEASED  AND  THEIR  CORRESPONDING  STRESSES. 

Micrometer  readjusted  since  taking  earlier  measurements. 


No.  of 
diameter. 


,  l.H 
I  19 
I  20 
21 
22 
23 
24 
25 
26 
27 


Micrometer  readiness,  diameters. 


Walls  of  full  thickness. 


A. 


Inch. 
.0446 
.0460 
.0432 
.0428 
.0436 
.0430 
.0441 
.0490 
.0511 
.0&51 


B. 


Mean. 


Inch. 
.0460 
.0439 
.0433 
.0448 
.0433 
.0447 
.0130 
.0169 
.On02 
.0&50 


Inch. 
.0453 
.04495 
.04325 
.0438 
.04345 
.04385 
.04355 
.01795 
.a5065 
.05505 


Walls  'M65  thick. 


A. 


Inch. 
.0476 
.0504 
.0483 
.0181 
.0490 
.0483 
.0493 
.0541 
.0560 
.0576 


B.   I  Mean. 


Inch, 
.0186 
.0180 
.0482 
.0500 
.0486 
.0601 
.0486 
.0522 
.0551 
.0580 


Inch. 
.01805 
.0492 
.04825 
.04905 
.0488 
.0192 
.04895 
.05315 
.05555 
.0^78 


Stresses 

Strains 
released. 

corre- 
sponding, 
compres- 

sion. 

Inch. 

Pound*. 

.00275 

16.200 

.00425 

26,100 

.0050 

29,600 

.00525 

31,000 

.00535 

31,600 

.00635 

81,600 

.0054 

31,800 

.0052 

30,600 

.0049 

29,000 

.00275 

16,200 
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PISTON    RODS — RETRACTION    CHAINS. 


Piston  Rods. 


PROOF  STRESS  APPLIED  TO  PISTON  RODS  FOR  GUN  CARRIAGES. 


Description. 


Tensile 

stress 

applied. 


,    Pounfl*. 

6"  disappearing  carriage 10. 000 

12"  disappearing  carriage 150.000 


Retraction  Chains  for  12"  Carriages. 

No.  1030t). 

Baltimore  chain. 

Diameter'  of  wire  of  links,  ".70. 

Proof  stresses  applied,  15,000  lbs.  tension. 

FIRST  SECTION,  16'  4"  LONG. 


Applied 
loads. 

Elonga- 
tion. 

Remarks. 

Poumls. 

6,000 

15,000 

5.000 

Inches. 
0. 
1.20 

.78 

Initial  load. 

SECOND  SECTION,  15'  2"  LONG. 


Initial  load. 


No.  10307. 

Watertown  Arsenal  chain. 
Diameter  of  wire  of  links,  ".70. 


FIRST  SECTION,  16'  3"  LONG. 


SECOND  SECTION.  15' 7"  LONG. 


Applied 
load.s. 

Elonga- 
tion. 

Remarks^. 

Pounds.         Inches. 
5, 000               0. 
16,000              12.  (» 
6.000              12.30 

Initial  load. 

* 

RETRACTION    CHAINS. 
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•    TENSILE   TESTS  OF  CHAINS. 


Samples  5  feet  long  each. 


BALTIMORE  CHAIN  (BRADLEE  &  CO.,  MAKERS). 


From  one  end  . , 
From  other  end 


Tensile 
strength. 


Pounds. 
2:J,900 
28,750 


I    From  one  end  . . 
i    From  other  end 


WATERTOWN  ARSPLVAL  CHAIN. 


26,700 
29,950 


Samples  5  feet  long  each,  from  near  middle  of  length  of  chainn. 


No.  10308. 

Tensile 
strength. 

Baltimore  chain  (Bradlce  &  Co. ) 

Pounds. 
24.  :M) 
28,890 

Do 

No.  10:-5()9. 

Watertown  Arsenal  chain 

30,480 
29. 690 

Do 
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RETRACTION   CHAINS. 


No.  10310. 


Watertown  Arsenal  chain. 
Made  of  Swedish  iron. 
Length  of  sample,  4i  feet. 
Diameter  of  wire,  ".68;  secti 


sectional  area,  0.36+2=0.72  square  inch. 


Applied 
loads. 

Elonga- 
tion. 

Remarks. 

Pounds. 

Incfiet. 

1,000 

0. 

Initial  load. 

2,000 

.07 

8,000 

.15 

4,000 

.23 

5,000 

.31 

6,000 

.40 

7,000 

.57 

8,000 

1.02 

9,000 

1.53 

10,000 

2.16 

11,000 

2.85 

12,000 

3.61 

13,000 

4.25 

14.000 

4.90 

15,000 

5.69 

1,000 

5.51 

".  18  n'jilience. 

16,000 

6.38 

17,000 

7.10 

18,000 

7.86 

19,000 

8.82 

20,000 

9.68 

21,000 

10.60 

22,000 

11.60 

23,000 

12.73 

24,000 

14.12 

25,000 

15.40 

25,600 

16.12 

1,000 

15.90 

",22  resilience. 

Chain  rested  under  initial  load  SO  minutes,  and  15  minutes  without  load. 

1,000 

15.90 

Test  resumed. 

25,500 

16.14 

26,000 

16.16 

26.500 

16.23 

26,700 

16.50 

26,900 

17.05 

27,000 

17.70 

t 

27,500 

19.15 

28,000 

20.50 

28,400 

22.10 

Tensile  8trength»39,440  pounds  per  square  inch. 

RETEST  OF  CHAIN  AFTER  AN  INTERVAL  OF  REST  OF  EIGHTEEN  HOURS. 


32,100 


Tensile  strength =44, 580  pounds  per  square  inch. 


SECOND  RETEST  OF  CHAIN  AFTER  AN  INTERVAL  OF  REST  OF  EIGHTEEN  DAYS. 


RETBAGTIOK   AKD   BUF1<^B   BRACKET   HOOKS. 
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Retraction  and  Buffer  Bracket  Hooks. 

Steel  castings  for  barbette  carriage  for  12-inch  B,  L.  rifle,  model 
1892. 

BUFFER  BRACKET. 

Measurements  for  distortion  of  hook  taken  from  point  of  hook  to 
corner  of  body  of  bracket. 


Applied 

Distortion 

Applied 

Distortion 

loads. 

of  hook. 

loads. 

of  hook. 

PottiuU. 

Inch, 

Pounds. 

Inch, 

1,000 

0. 

85,000 

.07 

10.000 

0. 

40,000 

.12 

20.000 

.01 

46,000 

.19 

25,000 

.02 

50,000 

.80 

SO,  000 

.04 

1.000 

.24 

The  two  2-inch  bolts  securing  the  bracket  to  a  fixing  plate  in  the 
testing  machine  were  distorted  and  were  with  diflicult}'^  removed  from 
place. 

BUFFER  BRACKET. 


Applied 

Distortion 

Applied 

Distortion 

loads. 

of  hook. 

loads. 

of  hook. 

Pounds. 

Inch. 

Pounds. 

Inch, 

1.000 

0. 

85,000 

.06 

10,000 

0. 

40,000 

.09 

20,000 

.01 

45.000 

.15 

25,000 

.02 

50,000 

.26 

80,000 

.03 

1,000 

.19 

RETRACTION  HOOK. 


1,000 
10,000 
20,000 
25.000 
80,000 


85,000 
40,000 
45,000 
50,000 
1,000 


RETRACTION  HOOK. 


1,000 
10,000 
20,000 
25.000 
80,000 


0. 

0. 
.01 
.02 
.04 


85.000 
40,000 
45,000 
50,000 
1,000 


.06 
.07 
.12 
.15 
.10 


HELICAL  SPRINGS. 
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HELICAL   SPRINGS. 
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Helical  Springs,  Double  Coil,  for  12-inch  Mortar  Carriages. 
Twenty  springs  from  lot  of  68  received  June  12,  1901.  * 

DESCRIPTION  OF  ONE  SPRING. 

Outride  coll,  left-hand  spring: 

Exterior  diameter  of  coil. inches. .    9. 10 

Diameter  of  bar do. . .    1. 74 

Height  of  spring  unloaded do...  14.80 

Distance  between  coils do . . .      .96 

Weight 85  pounds  0  ounces 

Inside  coil,  rifht-hand  spring: 

Exterior  cLiameter  of  coil inches . .    6. 66 

Diameter  of  bar do...    1.24 

Height  of  spring  unloaded ! do. . .  18. 85 

Distance  between  coils do . . .      .57 

Weight 84  pounds  12  ounces 

COMPRESSION  TESTS. 


Description. 


First  spring 


Second  spring 


Height. 


Inchrf. 
12.26 
12.20 
9.75 
11.85 
12.25 

12.25 

12.08 

9.75 

9.70 

9.75 

11.68 

12.25 


Load  sus- 
tained. 


Pounds. 
17,600 
18,800 
45,700 
18,000 
14,100 

15,700 
18,000 
46,600 
49,300 
45,700 
18,000 
12,350 


Third  spring. 


12.25 

17,800 

12.18 

18,000 

9.75 

45.400 

9.72 

45,700 

9.75 

44,450 

11.82 

18,000 

12.25 

13,560 

Fourth  spring 


Fifth  spring 


12.25  16,700 

12.14  18,000 

9.75  45.800 

11.75  18,000 

12.25  12,740 

12.25  ;    17,400 

12.20  ,    18,000 

9.75  45,700 

11.83  18.000 

12.25  !     13,620 


Sixthspring 12.25  17,160 

I      12.17  18,000 

I        9.75  45,800 

I      11.75  18,000 

12.25  18,200 


Remarks. 


Closed  down. 


Closed  down. 


Closed  down. 


Closed  down. 


Closed  down. 


Clased  down. 


This  spring  was  clotted  down  and  so  remained  for  a  period  of  41  hours,  after  which  the 
results  were  as  follows: 


Seventh  spring 


9.78 
11.70 
12.25 
11.78 

9.75 
11.71 
12,25 

12.25 

12.00 

9.75 

9.65 

9.75 

11.65 

12.25 


44,500 
18.000 
12,860 
18.000 
45,700 
18.000 
12,240 

15,760 
18,000 
43,400 
45,100 
42,300 
18,000 
11,800 


Clased  down. 


Closed  down. 


H.  Doc.  508- 
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HELICAL   SPRINGS. 


COMPRESSION  TESTS— Continued. 


Description. 


Height. 


Eighth  spring 


Ninth  spring 


Tenth  spring 


Eleventh  spring 


Inches. 

12.25 

12.21 

9.75 

9.63 

9.75 

11.80 

12.25 

12.25 

12.04 

9.75 

9.70 

9.75 

11.70 

12.25 

12.25 

12.17 

9.75 

9.6s 

9.75 

11.82 

12.26 

12.25 


Load  sus- 
tained. 


Pounds. 
17,700 
18,000 
45,600 
47.200 
44,080 
18.000 
13,320 

15,780 
18,000 
44,800 
45,400 
43,800 
18,000 
12,660 

17,560 
18,000 
45.500 
46, -200 
44, 720 
18,000 
13,720 

18,000 


Remarks. 


Closed  down. 


Closed  down. 


Closed  down. 


At  38,800  pounds  the  inner  coil  spring  fractured  at  the  Hecond  turn  of  coil 


Twelfth  Mpring 


Thirteenth  spring 


Fourteenth  spring. 


Fifteenth  spring. 


Sixteenth  spring 


Seventeenth  spring. 


Eighteenth  spring. 


12.26 
12. 25 
9.75 
11.87 
12.  '25 

12.38 

12.25 

9.75 

9.65 

9.75 

11.98 

12.25 

12. 25 
12.11 

9. 75 

9.68 

9.75 

11. 72 

12.25 

12.25 

12.09 

9.75 

9.55 

9.75 

11.66 

12. 26 

12.25 

12.21 

9.75 

9.70 

9.75 

11.83 

12.25 

12.25 

11.98 

9.75 

9.67 

9.75 

11.56 

12.25 

12.27 

12.25 

9.75 

9.63 

9.75 

11.85 

12.25 


18,000 
18,100 
45,800 
18,000 
14,340 

18,000 
19. 740 
48,000 
49,700 
46,800 
18.000 
15,040 

16,700 
18,000 
44. 620 
45,900 
43,800 
1H,000 
12, 340 

16, 520 
18,000 
42,800 
45, 200 
41,320 
18,000 
12,080 

17,700 
18,000 
44,600 
45,600 
44,300 
18,000 
13,800 

15,080 
18,000 
44,200 
45.000 
42.600 
18,000 
11,200 

18,000 
18,400 
45.800 
46,700 
44,760 
18,000 
14,200 


Closed  down. 


Closed  down. 


Closed  down. 


Closed  down. 


Closed  down. 


Closed  down. 


Closed  down. 


HELICAL    SPRINGS. 
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COMPRESSION  TESTS— Continued. 


Description. 

Height. 

Load  sus- 
tained. 

Pounds. 

Remarks. 

• 

Inches. 

Nineteenth  npring 

12. -25 

18,000    i 

9.75 

45,600  ; 

9.69 

46,700 

Closed  down. 

9.75 

45.000 

1 

11.90 

18,000 

12.25 

13,580    ' 

Twentieth  sprinir 

12.27 

18,000    1 

12.25 

18,500    1 

9.75 

46.500    ; 

9.70 

47, 800      Closed  down. 

9.75 

46.500    1 

11.89 

18,000 

12.25 

14.400 

This  spring  was  clodied  down  and  s( 

)  remained  for  a  period  of  65  hours,  after  which  the 

results  were  as  follows: 

9.70 

47,300 

. 

9.75 

46,000 

11.83 

18,000 

12.25 

13, 620 

11.89 

18,000 

• 

9.75 

46.300 

9.70 

47.300 

Closed  down. 

9.75 

46.000 

11.84 

18.000 

12.25 

13,600    1 

10.25 

39.500    1 

This  spring  was  loaded  100  times,  coi 

mpressing  to  10".25  and  returning  to  12''.2.'i  height  each 

time,  after  which  the  results  were  as  follows: 

10.25 

39,180    ; 

11.86 

18,000    ■ 

1 

12.25 

13,700 

11.89 

18.000 

9.75 

47,000      Closed  down. 

1 

11.*) 

18,000     : 

12.25 

13,480 

Compression  Test  of  Springs  for  8-inch  Carriage. 


Springs  made  at  Watertown  Arsenal. 

DESCRIPTION  OF  ONE  SPRING. 

Exterior  diameter  of  coil inches. .  2. 80 

Diameter  of  bar do. . .    .50 

Heiifht  of  sipring  unloaded do. . .  6. 30 

I>i>itance  between  coils do. . .    .40 

Weight 3  pounds  4  ounces 


No.  of  spring. 

Initial 

height 

unloaded. 

Inches. 
6.i«) 
6.18 
6.30 
6.20 
6.30 
6.23 
6.40 
6.24 
6.31 
6.14 
6.29 
6.18 
6.22 
6.24 
6.31 
6.45 

Closed 

down. 
Height. 

Final 

height 

unloaded 

Load. 

Pounds. 
2, 780 

1 

Inches. 
4.14 

Inches. 
6.03 

2 

2,(i0<)    ■           4.17 
2.740               4.20 
2,650                4.11 
2,700    ■            4.16 
2, 740                4. 26 
2,  (HX)                4. 16 
2,780                4.11 
2,760                4.09 

6.00 

3 

6.10 

4 

6.05 

5 

6.10 

6 

6. 11 

f 

6.12 

8 

6.03 

9 

6. 12 

10 

2, 720 
2,780 
2,600 
2,780 
2,.700 
2,560 
3,000 

4. 15 
4.17 
4.17 
4.12 
4.17 
4.15 
4.15 

5.95 

11 

6.10 

'    12 

5.93 

-    13 

6.00 

;  14 

6.05 

15 

5.% 

16 

6.20 
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HELICAL   8PBINGS. 


CiOMFBESSION  TeSTS  Of  HeLICAL  SPRINGS  FOR  7-InCH  MoRTAR 

Carriages. 

Ciounter-recoil  springs. 
No.  of  test,  10354. 


Height     Closed  down. 

Height 
of 

spring 
when 

return- 
ed to 
1,000 

No.  of 
spring. 

Weight. 

Exte- 
rior di- 
ameter. 

Diam- 1  Height 
eter  of  lunload- 
wire.       ed. 

Dis- 
tance 

be- 
tween 
coils. 

of 
spring 

when 

com- 

Pfessed   Load, 
at  1,000 1 

Height. 

Remarks. 

Inch. 

Inches. 

pounds. 

pounds. 

• 

Inches. 

Lb».  ou. 

Inches. 

Inch. 

Inches.  Pounds. 

Inches. 

1 

19     Si 

5.02 

.68 

19.20 

.80 

15.93      2.900 

9.66 

15.20 

2 

18    13i 

6.05 

.68 

19.10 

.80 

15. 79 

2,860 

9.35 

14.87 

8 

18    14i      6.00 

.68 

19.10 

.80 

15.73 

2,780 

9.45 

14.87 

3 

• 

15.10 

0  7M 

9.46 

14.71 

After     being 

closed  down 

1 

40i  hours. 

4 

18    15 

5.02 

.68 

19.12 

.80 

15.67       2,700 

9.44 

14.92 

Compression  Test  of  Double  Spring  from  Recoil  Cylinder  of 
15-PouNDER  Gun  for  the  Drigg8-3eabury  Gun  and  Ammunition 
Company,  Derby,  Conn. 

No.  10281. 


OUTSIDE  SPRING. 


Seventeen  coils;  diameter  of  wire,  ".560. 
Free  height,  18".41. 


INSIDE  SPRING. 


Twenty-three  coils;  diameter  of  wire,  ".877. 
Free  height,  17".  33. 


SPRINGS  TESTED  TOGETHER. 


Load. 


Height  15 
inches. 


Height  10 
inches. 


Closed  down.  I 


Height 
when  dosed. 


Puunds.           Pounds. 
1,290     


Pounds.  Inches. 

33,000    !  10.02 


Freehelghte..  ^l%?^_ 


Inches.      I        Inch. 


Set  of  inside 
spring. 


Inch. 


AFTER  COMPRESSING  THE  SPRINGS  FROM  l.V  TO  10"  ONE  HINDREP  TIMES. 


1.190 


33.000 


33,000 


10.00 


18.24 
16.95 


.r 


.38 
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Recoil  Springs  for  3"  Experimental  Carriage,  Manufactured 

AT  Rock  Island  Arsenal. 

No.  10311. 

DESCRIPTION  OF  SPRING. 

Exterior  diameter  of  coil inches..    8.13 

Diameter  of  bar do 87 

Height  unloaded do 19.60 

Distance  between  coils do 60 

Weight ; 6  pounds  6|  ounces 


Height. 


Jnchet. 

17.81 

17.26 

16.80 

16.33 

15.62 

14.99 

14.34 

13.56 

12.77 

10.87 

9.80 

8.79 

7.88 

7.82 


Load  sus- 
tained. 


Remarks. 


I 


Pound*. 
100 
150 
200 
250 
300 
350 
400 
450 
500 
600 
700 
800 
900 
1,000 


Initial  load. 

Central  rod  2y'  diameter  within  the  spring. 

Loads  applied  and  released  without  jarring. 


Closed  down. 


900 
800 
700 
600 
600 
400 
300 
200 
100 


100 
200 
300 
400 
500 
600 
700 
800 
820 
800 
700 
600 
600 
400 
300 
200 
100 


Initial  load. 


7.81 

7.81 

8.12 

9.M 
11.39 
12.88 
14.47 
16.07 
17.70 
Spring  continuously  jarred  with  mallets  as  the  loads  were  changed. 

17.70  " 

16.03 
14.58 
13.08 
11.60 
10.42 

9.01 

7.86 

7.81 

7.82 

8.54 

9.99 
11.60 
12.99 
14.65 
16.80 
17.88 
Center  rod  turned  down  to  7f*  diameter. 


Spring  generally  clo$ied  down,  a  few  coils  partly  open. 


1 


Spring  closed. 


17.77 
16.29 
14.71 
13.23 
11.60 
10.08 

8.47 

8.07 

7.79 

7.77 

7.79 

8.10 

8.68 

9.90 
11.48 
13.04 
14.68 
16.24 
17.93 
Center  rod  turned  town  to  1  i^  diameter. 
17.76 
16  17 


100 
200 
300 
400 
500 
600 
700 
750 
800 
850 
800 
750 
700 
600 
500 
400 
300 
200 
100 


100 
200 


Initial  load. 

Loads  applied  and  released  without  jarring. 


Initial  load.    Loads  applied  and  released  without  jarring. 
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No.  10311— Continued. 


HeiKht. 


Load  8US- 
taincd. 


\che8. 

Pounds. 

14.57 

300 

13.09 

400 

11.51 

500 

9.97 

600 

8.84 

700 

7.78 

800 

8.80 

700 

9.70 

600 

11.19 

600 

12. 71 

400 

14.50 

800 

16.08 

200 

17.78 

100 

Remarks. 


Spring  in  a  yoke  fixture  having  4  side  rmls,  the  inside  elemenU*  of  which  were  on  a  circle 


3^  diame 

17.66 

16.12 

14.50 

12.93 

11.38 

9.64 

8.29 

7. 82 

7.73 

7.77 

Kin 

8.93 

10. 5(r 

12.08 

13.70 

15.30 

17.03 


ter. 


17.32 


17.74 


100 
200 
300 
iOO 
500 
600 
700 
750 
800 
750 
700 
600 
500 
400 
300 
200 
100 

0 
100 
800 
100 

0 
100 

0 
100 


Initial  load. 

Continuous  jarring  a^  loads  were  changed. 


Reste<l  without  load  1  hour. 

Height  under  100  jwunds  after  resting. 


No.  10312. 

DE.SCRIPTI()N  OF  .s^FRING. 

Exterior  diameter  of  coil Inches. .   3.  H 

Diameter  of  Imr do '^ 

Height  unloaded d<i....  19> 

Distance  between  coil» do —     •  ^ 

Weight 5  pounds  6i  ouno«<. 


Height. 


Jnchfft. 

17.95 

16.39 

14.89 

13.48 

11. K9 

10.32 

H.61 

7.80 

8.50 

10.20 

11.51 

13.08 

14.73 

16. -27 

17.98 


Load  HU.s-  ■ 
tained.     \ 


Remarks. 


Ptnmdn.    \ 

100    I  Initial  load.     Spring  JHrrc<1  contiinially  with  mallet>i  a.H  the  loads 

were  changed. 
200 
300 
4(X) 
n(K)      Central  ro<i '!{"  diameter  within  the  spring. 

700 

sou      spring  generally  closiHi  down. 

700 

600 

oOO 

400 

300 

200  , 

100 
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No.  10312— Continued. 


Height. 


Load  BU»- 
tained. 


Remarks. 


fnche$. 
17.93 
16  70 

15. 70 
H.99 
14.09 
12.93 
10.67 

9.54 

7.91 

7.91 

8.28 

9.87 
11.38 
12.99 
14.68 
16.27 
17.96 
Center  rod 
17.94    ■ 
16.37 
14.80 
13.28 
11.80    I 
10.25 

8.70    ; 

7.98    ! 

8.40  : 

9.89 
11.52    ' 
13.03    ' 

14.71  ! 
16.25 
17.98 

Spring  in 
diameter. 


Initial  load.    Loads  applied  and  relea.*<ed  without  jarring. 


Rested  underload  three-fourth<*  of  an  hour  without  change  in  height. 


Pouudt. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

800 

700 

600 

500 

400 

300    , 

200    ! 

100    ' 
turned  down  to  2"  diameter. 

100      Initial  load.    Loads  applied  and  released  without  jarring. 

200 

300 

400 

500 

600 

700 

800 

700 

600 

500 

400 

300 

200 

100 
yoke  fixture  having  4  side  rods,  the  inside  elements  of  which  were  on  a  circle  Sk" 


17.94 

100 

Ck)ntinuou8  jarring  as  loads  were  changed. 

16.34 

200 

14.83 

800 

13.16 

400 

11.69 

500 

10.12 

GOO 

8.60 

700 

8.08 

800 

8.31 

700 

9.15 

600 

10.84 

500 

12.46 

400 

14.08 

300 

15.70 

200 

17.60 

100 

8.08 

800 

17.46 

100 

0 
100 

Rested  16  hours. 

17.94 

*»\.*%»wX*^»     A^M    AM\J%M^Gm 

16.31 

200 

14.73 

300 

13.25 

400 

11.73 

500 

9.87 

600 

8.50 

700 

8.03 

800 

H.37 

700 

9.21 

600 

10.63 

500 

12.51 

400 

14.02 

SOO 

15.70 

200 

17.49 

100 

I 
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Tension    Tests    of    Brake    Lever    Springs    for    12"    Mortar 

Carriage. 


about  2!!S 


External  diameter  of  springs,  1".25. 
Diameter  of  wire,  ".20.  * 


No.  of 

Height. 

Marks. 

test. 

unleaded.  |I^°5J« 

1 

Unloaded. 

• 

Inchu, 

Inchetf. 

Inches. 

10,274 

1 

2.48 

3.93 

2.53 

10,275 

11 

2.47 

3.92 

2.55 

10,276 

111 

2.50 

3.99 

2.59 

10,277 

1111 

2.49 

3.95 

2.56 

Springs  then  loaded  with  50  pounds.                | 

,  Load  qf  60 

pounds. 

10,274 

1 

2.5S 

2.84 

2.53 

10,275 

11 

2.55 

2.84 

2.66 

10,276 

111 

2.59 

2.89                2.59    1 

10,277 

nil 

2.56    1            2.H6                2.56 

1 
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Tests  Made  for  the  Bureau  of  Ordnance,  U.  S.  Navy. 

No.  7293. 

Marks,  3"  round  nickel  vSteel.     Carbon  Stoel  Company. 

Diameter,  ".500. 

Sectional  area,  .196  square  inch. 

Gauged  length,  2". 


Applied 

loaas  per 

sqaare 

inch. 


I 


P(ntnd8. 
1,000 
5,000 
10,000 
20.000 
30,000 
40.000 
48,000 
49,000 
50,000 
51,000 
52.000 
M,000 
^S0.510 


i?ir^*«^*!^*i  Successive 
^J??R?il°°  elongation 


per  Inch. 


Inch. 

0. 
.00010 
.00030 
.00060 
.00100 
.00130 
.00150 
.01100 
.01365 
.01450 
.01560 
.01750 


perlnch. 


Inch. 

0. 

.00010 
.00020 
.00030 
.00040 
.00030 
.00020 
.00950 
.00265 
.00085 
.00110 
.00190 


Permanent 

set. 


Inch. 

0. 

0. 


Successive 
permanent 

set.        I 


Remarks. 


Inch. 

0. 

0. 


0. 


Initial  load 


Elantic  limit. 


Tensile  stren^Ui. 


General  summary. 

Tensile  .strength  per  square  Inch  of  original  section pounds. .  80, 510 

EUustic  limit  per  s<iuare  inch  of  original  section do...  48,000 

Elonf^ation  per  inch  after  rupture inch . .    .  2550 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00150 

Reduction  in  diameter  at  point  of  rupture do...      .150 

Reduction  in  area  after  rupture,  per  cent  of  original  section 50. 9 

Position  of  rupture ".75  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".15,  ".86* 
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No.  7294. 

Marks,  3"  round  nickel  steel.     Carbon  Steel  Conlpan3^ 

Diameter,  ".500. 

Sectional  area,  .196  square  inch. 

Gauged  length,  2". 


Applied 
j  loads  per 
I     square 
inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
48,000 
49,000 
50.000 
51,000 
52.000 
53,000 
79,640 


i7i«%nMtirin  SuccGsaive  I  «__,„_ ._,  Succesfdve 

^J????!l^'*  elongation  Permanent,  permanent 

per  inch.  ^^'       i        set. 


EiionKaiioi 
I>er  inch. 


Inch. 
0. 

.00010 
.00035 
.00060 
.00100 
.00135 
.00155 
.01350 
.01485 
.01495 
.01600 
.01700 


Remarks. 


Inch. 

0. 

.00010 
.00025 
.00025 
.00040 
.00035 
.00020 
.01195 
.00065 
.00060 
.00105 
.00100 


Iiich. 

0. 

0. 


0. 


Inch. 

0. 

0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  79,C40 

Elastic  limit  per  square  inch  of  original  section do. ..  48,000 

Elongation  per  inch  after  rupture inch. .    , 25(X) 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00155 

Reduction  in  diameter  at  point  of  rupture do. . .     .150 

Reduction  in  area  after  rupture,  per  cent  of  original  section 50.9 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections , ".16,  *.85* 
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No.  7295. 

Marks,  3"  round  nickel  steel.     Carbon  Steel  Company. 

Diameter,  ".500. 

Sectional  area,  .196  square  inch. 

Gauged  length,  2". 


Applied    I 

loaoa  per  j  Elongation 
sKiuare     I  per  Inch, 
inch.      I 


Poutidt. 
1,000 
6,000 
10,000 
20,000 
SO,  000 
40,000 
48,000 

49,000  I 

50.000 
51,000 
52,000 
68,000 
54,000 
80,710 


Inch. 
0. 
.00010 

.oooao 

.00060 
.00100 
.00190 
.00150 
.00160 
.01200 
.01300 
.01396 
.01475 
.01650 
.01825 


Successive 

elongation 

pcrinch. 


Inch. 
0. 
.00010 
.00020 
.00030 
.00040 
.00030 
.00020 
.00010 
.01010 
.00100 
.00095 
.00080 
.00175 
.00175 


Permanent  S"cee».lvc 
^^f  permanent 
'^^'  8et. 


Inch. 
0. 
0. 


Inch. 
0. 
0. 


0. 


0. 


RemarkH. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Gejwral  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  80, 710 

Elastic  limit  per  square  inch  of  original  section do. . .  49, 000 

Elongation  4)er  incn  after  rupture Inch . .    .  2300 

Elongation  pet  inch  under  strain  at  elastic  limit do. . .  .  00160 

Reduction  In  diameter  at  point  of  rupture do. . .      .140 

Reduction  In  area  after  rupture,  per  cent  of  original  section 48. 1 

Position  of  rupture ".70  from  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections 'M3,  ".38* 


398 


NICKEL    STEEL. 


Tests  Made  for  U.  S.  Navy,  Gun  Factory,  Washington,  D.  C. 

Specimens  taken  from  1^"  round  bars  furnished  by  the  Carbon  Steel 
Company. 

No.  7384. 
Marks,  1. 
Diameter,  "..500. 
Sectional  area,  .196  s((uare  inch. 
Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


Pou7ui«. 
1,000 
5,000 
10.000 
20.000 
30,000 
40,000 
50,000 
52,000 
53,000 
54.000 
55,000 
5<>,000 
58,000 
GO.  000 
64,000 
6H,000 
72.000 
7G,000 
80,000 
93.370 


Elongation 
j»er  Inch. 


Siioee!i<<ive 

elonfcation 

ptT  inch. 


Inch: 
0. 
.00010 
.00030  I 
.00065  I 
.OUIOO  ! 
.00135 
.00160 
.00180 
.002aO 
.00:«5 
.00460 
.00595 
.00700 
.00875 
.01200 
. 01575 
.01950 
.02400 
.03000 


Inch. 

0. 
.00010 
.00020 
.00035 

.(xmn 

.  (KKKio 
.00025 
.00020 
.00026 
. 00120 
.00135 
.00ia5 
. 00105 
.00175 
.00325 
. 00375 
.  00:^2.^. 

.  oai50 

.00600 


Permanent 

set. 


Successive 

permanent 

set. 


Inch. 


0. 
0. 


Inch. 
0. 
0. 


0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summnn/. 


Tensile  strength  per  square  inch  of  original  section pounds. .  93, 37i) 

Elastic  limit  per  Hc^uare  inch  of  original  section do.  - .  52. IKW 

Elongation  per  inch  after  rupture inch. .    . l»"^» 

Elongation  per  Inch  under  strain  at  elastic  limit do...  .OU1>0 

Reduction  in  diameter  at  point  of  rupture do. . .     Afi) 

Reduction  in  area  after  rupture,  per  cent  of  original  section 7.  (> 

Position  of  rupture 1"  from  neck 

Chamcter  of  broken  .surface granular  80  per  cent,  silky  20  per  cent 

Elongation  of  inch  sections ''.  06,  'M^* 
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No.  7385. 
Marks,  2. 
Diameter,  ".500. 
Sectional  area,  .196  square  inch. 
Gauged  length,  2". 


I  Applied 

I  loaas  per 
I     square 
!      inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80.000 
40,000 
45,000 
46.000 
47.000 
48.000 
49,000 
50,000 
52,000 
56.000 
60,000 
64,000 
68.000 
72,000 
84,290 


i7i^n«>Hr«n'  Succcflsive 
^r Teh  elon^tion 
per  men.      per  inch. 


Inch. 
0. 

.00010 
.00085 
.00065 
.00100 
.00140 
.00170 
.00400 
.00650 
.00900 
.00960 
.01060 
.01200 
,01675 
.02200 
.{OSOO 
.08550 
.04350 


Inch. 
0. 
.00010 
.00025 
.00030 
.00035 
.00040 
.00030 
.00230 
.00250 
.00250 
.00060 
.00100 
.00140 
.00475 
.00525 
.00600 
.00750 
.00800 


•paomoTi^iTit  Succeasive 
.Pemmnent  pennanent 


set. 


set. 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  84, 290 

Elastic  limit  per  square  inch  of  original  section do. . .  45, 000 

Elongation  per  inch  after  rupture inch . .    .  2000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00170 

Kwluclion  in  diameter  at  point  of  rupture do. . .      .  080 

Reduction  in  area  after  rupture,  per  cent  of  original  section 29. 1 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky,  oblique 

Elongation  of  inch  sections ".21*,  ''.19 
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No.  7386. 
Marks,  3. 
Diameter,  ".500. 
Sectional  area,  .196  square  inch. 
Gauged  length,  2". 


Applied 
loads  per 

square 

Inch. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
49,000 
50,000 
51,000 
62,000 
64,000 
56.000 
60,000 
64,000 
68.000 
72,000 
82,400 


Elongation 
per  Inch. 

1 

Successive 

elon«ition 

per  Inch. 

Permanent 
set. 

Successive 

permaneut 

set. 

Inch. 
0. 

.00010 
.00086 
.00065 
.00096 

.ooi;io 

.00165 
.01200 
.01276 
.01850 
.01626 
.01800 
.02375 
.08000 
.03850 
.06375 

Inch. 
0. 

.00010 
.00026 
.00080 
.00080 
.00035 
.00035 
.01035 
.00075 
.00075 
.00175 
.00275 
.00575 
.00625 
.00850 
.01525 

Inch. 

0. 

0. 

Inch. 

0. 

0. 





0.                    0. 

•     *    * 

1 

Remarks. 


Initial  Iriad. 


ElHNtic  limit. 


Ten«iile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  82.400 

Elastic  limit  per  square  Inch  of  original  section do...  49.000 

Elongation  per  inch  after  rupture inch. .    .  2SfiO 

Elongation  per  inch  under  strain  at  elastic  limit do...  .00165 

Reduction  in  diameter  at  point  of  rupture du. . .     .150 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51.0 

Position  of  rupture at  middle  of  stem 

Character  of  hroken  surface fine  silky,  cup-shaped 

Elongation  of  inch  sections "  J0», ''.21 


TABULATION  OF  TENSION  SPECIMENS  OF  NICKEL  STEEL, 


Stems  of  specimens,  2"  lon^,  ".500  diameter. 
Sectional  area,  .196  square  inch. 


No.  of 
test. 


7293 
7294 
7295 
7384 

7385 
7386 


Mark  on  specimen. 


Z"  round  N.  steel 
3"  round  N.  steel 
8"  round  N.  steel 
1 

2 


Elastic 

limit 

per 

square 
inch. 


Ten.«jile     n^- 

*^^         in  2 
square 


inch. 


inches. 


Con- 
trac- 
tion of 
area. 


Pounds.  Pounds.  Percent.  Percent. 

50.9 
50.9 

48.1 
7.6 


48.000 

80,510 

25.5 

48,000 

79.640 

25.0 

49,000 

80.710 

23.0 

52,000 

93,870 

6.5 

45,000 
49,000 


84,290  I 
82,400  ' 


20.0 
25.5 


29.1 
51.0 


Appearance  of  frac- 
ture. 


Elongation 

of  inch 

sections. 


.1.    


Fine  silky 

do 

do 

GranularSO  percent, 
silky  20  per  cent.  , 

Silky,  oblique |  .21*. 

Fine  j«ilky,  cup- 
shaped. 


0             f 

.15,     .36» 
.15,     .86« 
.18,     .83« 
.05,     .08* 

.21*.  .19 
.80».  .21 

STEEL  BARS 

FOR 

STANDARDIZING  TESTING  MACHINE  AT  THE  WORKS 

OF  THE  DRIGGS-SEABURY  GUN  AND  AMMU 

NITION    COMPANY,    DERBY,   CONN. 
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No.  7374. 

Marks,  i  s 

Diameter,  ".505. 

Sectional  area,  .20  sijuare  inch. 

Gauged  lenpfth,  2". 


I    Applied    , 
I  loaas  per    Elonration 
I     square        per  inch 
inch. 


Pounds. 
1,000 
5,000 
10.000 
20,000 
30.000 
40,000 
50,000 
60,000 
70,000 
71,000 
72,000 
73.000 
74,000 
75,000 
76,000 
77.000 
78,000 
80,000 
88,000 


Inch. 

0. 
.00010 
.00035 
.00060 
.00100 
.00130 
.00165 
.00200 
.00245 
.00255 
.00285 
.00315 
.00370 
.00425 
.00480 
.00530 
.00595 
.01375 


Successive !  permanent  Successive 


elongation 
per  inch. 


Inch, 
0. 

.00010 
.00025 
.00025 
.00040 

.ooom 

.00035 
.00035 
.00045 
.00010 
.00030 
.00080 
.00055 
.00065 
.00055 
.00050 
.00065 
.00780 


set. 


Inch. 
0. 


permanent 
set. 


Inch. 
0. 


Remarks. 


Initial  load. 


Elastic  limit  not  well  defined. 


Tensile  strenKth. 


General  nummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  88, 000 

Elastic  limit  per  square  inch  of  original  section not  well  defined 

Elongation  per  inch  after  rupture inch. .  .  1760 

Reduction  in  diameter  at  point  of  rupture do. . .    .  155 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51. 9 

Podtion  of  rupture V  from  neck 

Cltaracter  of  broken  surface fine  silky,  cup-shaped 

Elongation  of  inch  sections ".25*,  ».10 
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No.  7376. 

Marks,  I  s 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
76,000 
76,000 
78,000 
80,000 
88,100 


Elongation 
per  Inch. 


Inch, 

0. 
.00010 
.00035 
.00060 
.00100 
.00135 
.00165 
.00200 
.00250 
.00280 
.00300 
.00335 
.00385 
.00420 
.00480 
.00590 
.00805 


Succesfiive 

elonKation 

perinch. 


Inch. 

0. 

.00010 
.00025 
.00025 
.00040 
.00035 
.00030 
.00035 
.00050 
.00030 
.00020 
.00035 
.00050 
.00035 
.00060 
.00110 
.00215 


DAi.»«onc»*  Successive 

Permanent  permanent 

sei.  ^^ 


Remarks. 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Initial  load. 


Elastic  limit,  approximately. 


Tensile  strength. 


General  mmmary. 

Tensile  strength  r  er  square  inch  of  original  section pounds. .  8H.  100 

Elastic  limit  per  square  inch  of  original  section  (approximately/ do...  70,000 

Elongation  per  inch  after  rupture inch . .    .  1700 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .002.V) 

Reduction  in  diameter  at  point  of  rupture do. . .     .  155 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51. 9 

Position  of  rupture ".95  from  neck 

Character  of  broken  surface line  silky,  cup-shaped 

Elongation  of  inch  sections ".08,".26» 
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No.  7376. 

Marks,  && 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

loads  per 

square 

inch. 


Pound*. 
1,000 
6,000 
10. 000 
20,000 
30,000 
40,000 
50,000 
60,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
76,000 
80,000 
&1,0Q0 
88,300 


Elongation  ^}^^^l^  Permanent 
per  inch,  ^i^^^!?^"         set 


igation 
perlnch. 


Inch. 

0. 

.00010 
.00085 
.00060 
.00095 
.00135 
.00165 
.00205 
.00245 
.00255 
.00280 
.00300 
.00330 
.00370 
.0(M55 
.00850 
.02400 


Inch. 

0. 
.00010 
.00025 
.00025 
.00035 
.00040 
.00030 
.00040 
.00040 
.00010 
.00025 
.00020 
.00030 
.00040 
.00085 
.00395 
.01595 


Suceasive 

permanent 

set. 


Inch. 

0. 

0. 


Inch. 
0. 
'     0. 


Remarks. 


Initial  load. 


Elastic  limit,  approximately. 


Tensile  strength. 


General  smmnnry. 

Tensile  strength  per  square  inch  of  original  section pounds. .  88, 300 

Elastic  limit  per  square  inch  of  original  section  (approximately) do...  70,000 

Elongation  per  inch  after  rupture inch . .    .  1750 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00255 

Reduction  in  diameter  at  point  of  rupture do. .  .•     .155 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51. 9 

Position  of  rupture at  the  middle  of  the  stem 

Character  of  broken  surface flne  silky,  cup  shaped 

Elongation  of  Inch  sec tions '',17,  'M8 
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No.  7377. 

Marks,  s^s 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied 

lOHOs  per 

fiquare 

inch. 


Pound*. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
70,000 
71,000 
72,000 
78,000 
74,000 
76,000 
80,000 
84,000 
88,100 


FWmiTRtionl  Successive  ,  pprm^npiit  Successive 


Inch. 
0. 
.00010 
.00035 
.00065 
.00100 
.00145 
.00176 
.00210 
.00250 
.00280 
.00800 
.00820 
.00865 
.00465 
.00875 
.02100 


Inch. 
0. 
.00010 
.00025 
.00030 
.00035 
.00045 
.00030 
.00035 
.00040 
.00030 
.00020 
.00020 
.00045 
.00100 
.OMIO 
.01225 


Inch. 

0. 

0. 


Inch. 

0. 

0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


(r'eneral  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  S8, 100 

Elastic  limit  per  square  inch  of  original  section do. . .  70,000 

Elongation  per  inch  after  rupture inch. .    .  1700 

Elongation  per  Inch  under  strain  at  elastic  limit do. . .  .Ii02n0 

Reduction  in  diameter  at  point  of  rupture do. . .     .  1^'' 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51.9 

Position  of  rupture ".8  from  neck 

Character  of  broken  surface fine  silky,  cup  shnped 

Elongation  of  inch  sections ".  07,  '.ZT* 

Tension  Tes^  of  Steel  Plate  for  U.  S.  Quartermaster.  Wash- 
ington Barracks,  D.  C. 


ja 


n 


^^2 


y 


t 


4l 


/«' 


7748^ 
KM4 


\     Elastic 
No  of    '  Sectional    limit  per 
test.  urea.     '     square 


Tensile 

strength 

per  square 


inch.      I      inch. 


Sq.  inch.  ,    I*oun<U.        I'mmdn. 
.182    I      •45,100    I        66,50t) 


Elonga-    Contrac-      4«rw^„ «.«««,.# 
llonin  I    tlonof  I    •^Pf^^7^,°£®  ^^ 
2  inches.,     area.     I         'racture. 


Prr  cent. 
3:).0 


Ptr  cent. 

56.6       Silky 


>  Approximate. 


Elongation 

of  inch  WT- 

tlons. 


".24.  *  41»* 


STEEL  EYEBARS. 
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STEEL  EYEBARS. 

These  bars  were  tested  for  Mr.  George  S.  Morison,  C.  E.,  New 
York.  They  were  made  at  the  Pencoyd  Iron  Works,  which  furnished 
the  following  record  of  the  physical  test  and  chemical  analysis  of  the 
material: 

Heat,  10.4464. 

Size,  4"  flat. 

Dimensions  of  test  piece,  1".800  X  ".875. 

Sectional  area,  1.566  square  inches. 

Elastic  limit,  38,380  pounds  per  square  inch. 

Tensile  strength,  59,380  pounds  per  square  inch. 

Elongation  in  8  inches,  2". 40  =  30  per  cent. 

Area  at  fracture,  1".50  X  ".60  =  .75  square  inch. 

Contraction  of  area,  52.1  per  cent. 

Appearance  of  fracture,  silky,  cup. 

Bend,  180°  flat. 

Carbon,  .20. 
Sulphur,  .04 
Phosphorus,  .02. 
Manganese,  .45. 
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STEEL    EYEBABS. 


No.  11397. 


T>2 — 


l^ 


'  ^f 


-  le'o 


<2) 


> 


Sectional  area,  3.681  square  inches. 
Gauged  length,  160". 


Applied 

loads  per 

square 

Inch. 


1,000 
5.000 
10,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 

32,000 

33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
57,730 
0 


In  gauged  length. 


Elongation. 


Set. 


Remarks. 


Incheft. 
0. 
.0005 
.0008 
.0013 


,0017 


.0035 


Initial  load. 


Inches. 
0. 

.0244 

.0529 

.0812 

.0867 

.0922 

.0978 

.1022 

.1090 

.1145 

.1203 

.1267 

.1316 

.1375 

.1435     1 

.  1498    1 ...  -  ' 

!  1562    I .'!!!  i !.".'.'.'!  -'    Elastic  limit. 

.1653     1 

.1830  .0220    i 

.2222    I I 

.7800 

.8220 
1.03 
2.10 
2.97 
3.22 
3.44 
3.72 
3.98 
4.35 
4.67 


6461 


Elongation  2  Reconds  later  than  fintt  obtiervation. 


23.59 


Tensile  strength. 
=14.7  per  cent. 


Elongation  of  pin  holes,  ".52  and  ".96. 

Elongation  of  10-inch  sections,  1.26, 1.60, 1.88, 1.50,  1.37,  1.34, 1.36, 
1.34,  1.32,  1.39,  2.82*,  1.93,  1.21,  1.10,  1.07,  1.10. 
Area  at  fracture,  3". 00  X  ".57  =  1.71  square  inches. 
Contraction  of  area,  53.5  per  cent. 
Fractured  near  middle  of  length  of  stem. 
Appearance,  silky. 
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No.  11400. 


^ 


Jff'O" 


® 


Sectional  area,  3.64  square  inches. 
Gauged  length,  160." 


I     In  iTHUi^ed  length. 

.  loads  per    _      ,    

Bqiiare 
inch.       Elongation.        Set. 


Applied 
ids 


1.000 
5,000 
10,000 
15,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32.000 
33,000 
34.000 
35,000 
36,000 
87,000 
88,000 
39,000 
40,000 
41,000 
41,000 
1,000 
56,100 


luchtti. 

0. 
.0229 
.0502 
.0776 
.1047 
.1100 
.1167 
.1214 
.1269 
.1324 
.1384 
.1449 
.1512 
.1585 
.17a5 
.3911 
.9400 

2.48 

3.10 

3.31 

8.55 

3.90 

4.15 

4.50 

A.M 

5.29 


Inches. 
0. 
.0004 
.0008 
.0011 
.0013 


.0021 


Remarks. 


Initial  load. 


ElajKtic  limit. 


.0196 


.ii02 


28.81 


Elongation  of  10-inch  sections  mea.sured. 
Elongation  of  10-inch  sections  measured. 
Tensile  strength. 
=  18  per  cent. 


Elongation  of  10-inch  sections,  1.62,  3.48*,  2.84,  1.79,  1.63,  1.61, 
1.62,  1.65,  1.61,  1.66,  1.95,  1.84,  1.41,  1.37,  1.31,  1.42. 

Area  at  fracture,  3".01X  ."55  =  1.65  square  inches. 

Contraction  of  area,  54.7  per  cent. 

Fractured  in  the  second  10-inch  section  of  the  gauged  length. 

Appearance,  silky. 

The  elongations  of  the  10-inch  sections,  while  under  41,000  pounds 
per  square  inch  tension  on  the  bar  were  .34,  .37,  .36,  .35,  .36,  .35, 
.35,  .34,  .35,  .35,  .34,  .34,  .31,  .32,  .33,  .32,  which  measured,  when  the 
load  was  reduced  to  1,000  pounds  per  square  inch  tension,  .32,  .35, 
.35,  .34,  .34,  .33,  .33,  .33,  .33,  .33,  .33,  32,  .29,  .30,  .31,  .30. 
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STEEL    EYEBAR8. 


No.  11398. 


Hiveted  Splice  3ars. 


V^  ^    I  goooooo  I  ooooooo  | 

-   16' O"    ^"^^^^^^  4''pitch. 


A 


Moles  '!94  diam^ 


® 


Gross  sectjpnal  area,  3.622  square  inches. 

Gauged  length,  160". 

Splice  bars,  4"  wide  by  \'*  thick  each. 


Applied 

loads  per 

square 

inch. 


Pounds. 

1.000 

5,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

1-2.000 

13,000 

14.000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

'26,000 

27,000 

28,000 

29,000 

80,000 

30,000 

81.000 

82,000 

b3,000 

84,000 

85,000 

86,000 

87,000 

88,000 

39,000 

40,000 

41.000 

1,000 

45, 640 

0 


In  gauged  length. 


Elongation. 


Iitches. 

0. 
.0164 
.0163 
.0207 
.0254 
.0300 
.0349 
.0894 
.0446 
.0494 
.0543 
.0591 
.0637 
.0689 
.0739 
.0788 
.08^12 
.0890 
.0945 
.0998 
.1047 
.1104 
.1164 
.  1255 
.1600 
.1940 
.2185 
.3*250 
.3895 
.6300 

1.30 

2.06 

2. 22 

2.40 

2. 59 
84 
07 

3.86 

3.63 

8.97 


2. 
3. 


5.81 


Set. 


Remarks. 


Inch. 

0. 

.0020 
.0024 


.0036 


.0066 


.0079 


,0129 


2038 
2529 


Initial  load. 
Obeervation  repeated. 


Obflervation  repeated. 

Scaling  opposite  end  rivets  and  generally  along  the  bar. 


Elongation  of  10^  sections  measured. 
Elongation  of  10^  setHions  measured. 
Tensile  strength. 
=  3.6  per  cent. 


Elongation  of  pin  holes,  A  ".41,  B  ".22. 

Elongation  of  10-inch  sections,  ".46,  .43,  .43,  .43,  .46,  .80*,  .02,  .01, 
.11,  .02,  .44,  .44,  .45,  .45,  .44,  .42. 
Area  at  fracture  2". 70  net  width  by  ".73  =  1.97  square  inches. 
Contraction  of  area,  45.6  per  cent. 
Fractured  across  first  rivet  hole,  end  A, 
Appearance,  silky. 
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Shape  of  fractured  ends: 


K< 


Xivet, 


The  elongations  of  the  10-inch  sections  while  under  41,000  pounds 
per  square  inch  tension  on  the  bar  were  .37,  .35,  .35,  .34,  .37,  .30,  .03, 
.00,  .08,  .03,  .30,  .35,  .36,  .36,  .35,  .34,  which  measured,  when  the  load 
was  reduced  to  1,000  pounds  per  square  inch  tension,  .35,  .34,  .33,  .32, . 
.35,  .29,  .02,  .02,  .08,  .02,  .29,  .34,  .34,  .34,  .34,  .32. 

After  the  completion  of  the  test  the  end  rivet  hole  at  end  B  measured 
1".24  diameter,  taken  lengthwise  the  bar.  The  rivet  was  partially 
sheared,  the  middle  part  having  an  offset  of  ".08. 

The  rivet  holes  next  the  middle  of  the  splice  bars  were  very  slightly 
distorted,  the  rivets  in  these  holes  showing  only  a  fine  line  of  demarca- 
tion between  the  eye-bar  stems  and  splice  bars. 


No.  11399. 


^  Q^         JBoIted  Splice  Bars. 


'  ^99 


-16  0 


BoUs  787 diam.,  4" pitch. 


Sectional  area,  3.64  square  inch. 

Gauged  length,  160". 

Splice  bars,  4"  wide  by  f "  thick  each. 


per  square 
inch. 

In  gauged  length. 

Elonga-    ■        ^. 
tion.             ^^' 

Remarks. 

.    Pcmnc{«. 
1,000 
2.000 

Inch. 

0. 

.0129 
.0224 
.0323 
.0402 
.0472 
.0537 
.0597 
.0658 
.0716 
.0770 
.0833 
.0889 
.0959 
.1055 
.1178 
.1265 
.1338 
.1409 
.1489 
.1569 
.1643 
.1716 
.1782 
.1862 
.1993 

Inch. 
0. 

Initial  load. 

1         3.000 

4.000 

5.000 
6.000 
7,000 
8.000 
9,000 
10,000 
11,000 

.0121 

.0162 

12,000 

13.000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24.000 
25.000 
26,000 

.0255 

.0447 

.0562 
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No.  11399— Continued. 


Applied 

loads 

per  square 

Inch. 


In  gauged  length. 


Elonga- 
tion. 


Remarks. 


l*ounfi».  Inch. 

•27,000    ;  .2280 

28.000    1  .2715- 

Rested  under  load  for  20  minutes. 


Set. 


Inch. 


29.000 
30,000 
31,000 
32,000 
33,000 
34.000 
3o, 000 
36.000 
37,000 
38,000 
39,000 
40.000 
41,000 
41,000 
1.000 
48,100 
0 


.2870 
.3133 
.3400 
.4430 
.7930 

1.70 

2.20 

2.38 

2.60 

2.72 

2.93 

3.21 

3.54 


3.28 


5.98 


Elongation  of  10^  sections  measured. 

Do. 
Tensile  strength. 
=3.7  per  cent. 


Elongation  of  pin  holes,  A  ".45,  B  ".32. 

Elongation  of  10-inch  sections,  ".46,  .44,  .45,  .44,  .46,  .79*,  .03.  .16, 
.01,  .04,  .47,  .45,  .46,  .46,  .44,  .42. 

Area  at  fracture,  2.78  net  width  by  .74  =  2.057  square  inches. 

Contraction  of  area,  43.5  per  cent. 

Fractured  across  first  bolt  hole,  end  A. 

Appearance,  silkv. 

Elongation  of  bolt  holes,  .73*,  .10,  .04,  .02,  .01,  .02,  .01,  .02,  .OL 
.01,  .01,  .02,  .01,  .05,  .11,  .28. 

The  donations  of  the  10-inch  sections  while  under  41,000  pounds 
per  square  inch  tension  on  the  bar  were,  ".31,  .30,  .30,  .30,  .30,  .27,  .02, 
.08,  .00,  .02,  .29,  .30,  .30,  .31,  .29,  .28,  which  measured  when  the  load 
was  released  to  1,000  pounds  tension,  .29,  .28,  .29,  .28,  .29,  .25,  .01, 
.06,  .00,  .02,  .27,  .28,  .29,  .30,  .28,  .27. 


WROUGHT  IRON  BARS. 


EFFECTS  OF  OVERSTRAINING  FOLLOWIiD  BY 

INTERVALS  OF  REST. 
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WEOTJOHT  lEOK  BABB. 

EFFECTS    OF   OVERSTRAINING,    FOLLOWED    BY    INTERVALS    OF    REST,    ON 

THE  TENSILE  STRENGTH   OF  THE   IRON. 

The  experiments  were  carried  on  with  four  kinds  of  wrought  iron, 
Common  ilefined,  Best  Puddled,  Burden's  Best,  and  Norwa3\  One  test 
of  each  kind  was  made  in  the  ordinary  manner  by  the  application  of  pro- 
gressive loads,  continued  until  rupture  was  reached.  With  the  other 
specimens  of  the  series  an  overstraining  load  was  applied,  I'anging 
from  25,000  to  45,000  pounds  per  square  inch  with  the  different  bars, 
which  was  followed  by  a  perioa  of  rest  under  no  load,  and  after  differ- 
ent intervals  resuming  the  loading  until  the  tensile  strength  and  rup- 
ture was  reached.  Generally  the  specimens  displayed  considerable 
elongation  immediately  after  passing  the  primitive  elastic  limit,  and 
when  this  rapid  stretching  had  begun  it  continued  for  a  time  under 
diminished  loads,  thus  making  a  jog  in  the  stress-strain  diagram,  a 
feature  quite  common  to  ductile  metal.  These  reduced  loads  and  their 
elongations  were  not  followed  in  many  of  the  tests,  but  where  large 
elongations  are  shown  under  loads  just  beyond  the  elastic  limit,  such 
specimens  displayed  the  jog  in  their  curves.  The  metal  when  under 
loads  in  the  immediate  vicinity  of  the  elastic  limit  appears  to  be  in  a 
critical  state  as  regards  a  tendency  to  elongate,  and  the  reapplication 
of  the  same  stress  may  cause  rapid  elongation,  or  after  sustaining  a 
load  for  a  short  time  rapid  elongation  may  set  in. 

The  well-known  effect  of  overstraining  on  the  exaltation  of  the 
elastic  limit  is  shown  throughout  the  series.  There  is  generally  a  less 
sharp  definition  of  the  secondary  elastic  limit,  and  also  a  less  pro- 
nounced jog  in  the  overstrained  metal,  but  over  a  certain  range  of 
stresses  bevond  the  primitive  elastic  limit  deferred  loads  may  be 
applied  without  causing  a  measurable  increase  in  the  permanent  sets. 
The  secondarv  elastic  limits  have  been  critically  established  as  they 
are  found  in  the  "General  summary"  of  the  results,  and  appear  lower 
than  an  inspection  of  the  diagrams  indicate,  but  higher  loads  showed 
a  change  in  the  rate  of  elongation,  or  repeated  stresses  caused  slightly 
increased  elongations. 

The  gain  in  elastic  limit  by  overstraining  ranged  from  2,000  to  6,000 
pounds  per  square  inch.  The  influence  on  the  results  of  the  magnitude 
of  the  overstraining  load,  the  amount  of  the  permanent  set,  and  the 
interval  of  rest  is  less  prominently  shown,  but  it  appears  that  there  is 
some  gain  after  the  longer  periods  of  rest,  and  that  higher  stresses  and 
sets  arejointly  attended  with  a  gain  in  the  value  of  the  elastic  limit. 
It  is  difficult  also  to  trace  how  far  beyond  the  limit  of  the  overstrain- 
ing load  the  influence  of  the  rest  extends,  but  an  inspection  of  the 
stress-strain  diagrams  indicates  that  it  may  be  felt  throughout  the 
remainder  of  the  test  in  respect  to  elongation  and  tensile  strength. 
The  influence,  if  any,  on  the  contraction  of  area  is  not  apparent. 
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WBOUQHT   IRON. 


No.  7407. 

Common  Refined  Iron. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


1   Applied 
loaas  per 
square 
inch. 

1 

In  gauge 

Elonga- 
tion. 

d  length. 

Remarks. 

Set. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
31,000 
31.500 
32.000 
33,000 
84,000 
35,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
48,220 
0 

Inches. 

0. 

.0014 
.0032 
.0050 
.0070 
.0088 
.0107 
.0111 
.0875 
.0800 
.1910 
.28 
.26 
.29 
.37 
.46 
.59 
.7& 
1 99 

1.50 

Inches. 
0. 
0. 
0. 

Elastic  limit 

Tensile  strength.                                                                    | 

.666i 

.0001 
.0002 

•••••••.••.• 

•  ••••»■  ■■••■ 

1.90 

»19  per  cent.                                                                        i 

Elongation  of  inch  sections:  ".17,  ".15,  ".13,  ".14,  ".17,  ".18,  ".19, 
M7,  ".19,  ".41*. 
Diameter  at  fracture,  ".93;  area,  .679  square  inch. 
0>n traction  of  area,  32.1  per  cent. 
Appearance  of  fracture,  fiorous,  seamy. 


WROUGHT   IRON. 
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No.  7411. 

Common  Refined  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10  inches. 


Applied 

loaas  per 

square 

Inch. 


In  gauge<l  lenKlh. 


Toundf. 
1.000 
5,000 
10,000 
20,000 
27,000 
27,800 
28,000 
28,500 
29,000 
90,000 


ElongA- 
tion. 


Inches. 
0. 

.0012 
.0060 
.0069 
.0097 


Remarks. 


Set. 


Inches. 
0. 
0. 


.0110 
.0290 
.0590 
.0850 


0. 


.0731 


Elastic  limit. 


Rested  without  load  1  day. 


1,000 
5.000 
10,000 
20,000 
28,000 
80,000 
90,500 
81,000 

32,000 
33,000 
84,000 
86,000 
38,000 
40,000 
42.000 
48,020 
0 


.0015 

.(xm 

.0073 
.0109 
.0114 
.0305 
.0614 

.18 
.20 
.22 
.34 
.43 


0. 


96 


Micrometer  reset  at  zero  on  the  original  gauged  length. 


Tensile  strength. 
=  9.6  per  cent. 





Elongation  of  inch  section:  ".08,  ".09,  ".31»,  ".08,  ".08,  ".05,  ".07, 
".06,  ".07,  ".07. 
Diameter  at  fracture,  1".00;  area,  .785  square  inch. 
Contraction  of  area,  21.5  per  cent. 
Appearance,  dull,  fibrous,  seamy,  spongy.     Defective  specimen. 
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WROUGHT   IKON. 


No.  7414. 


Common  Refined  Iron. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loads  per 

!H}iiare 

iDch. 


In  gauge  length. 


I 


Poundjf. 
1,000 
5,000 
10,000 
20,000 
SO.  000 
34,000 
34,100 
84,500 
35.000 


Elonga- 
tion. 


InehM. 
0. 
.0012 
.0030 
.0068 
.0102 
.8122 
.1250 
.1900 
.2030 


Set. 


Inches. 
0. 
0. 

"o."" 

0. 


1890 


Rented  without  load  1  day. 


1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
36,000 
37,000 
38,000 
38,500 
:)9,000 
40,000 

41.000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
60,800 
0 


0. 

.0015 
.0034 
.0074 
.0111 
.0131 
.0134 
.0188 
.0143 
.0161 
.0193 
.1350 

.37 

.42 

.48 

.54 

.60 

.67 

.75 

.87 

.  99 
1.28 
1.86 
2.24 


0. 


0. 


.1174 


Remarks. 


ElRAtic  limit. 


Micrometer  reset  at  zero  on  the  original  gauged  length. 


Tensile  strength. 
=  22.4  per  cent. 


Elongation  of  inch  sections:  ".43»,  ".31,  ".24,  ".24,  ".22,  ".19,  ".17 
".15,  ".16,  ".13. 

Diameter  at  fracture,  ".90;  area,  .636  square  inch. 
Contraction  of  area,  36.4  per  cent. 
Appearance  of  fracture,  tibrous,  seamy. 


WROUGHT  IBON, 
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No.  7412. 

Common  Kefined  Iron. 
Diameter,  l'M29, 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loacwper 

squiire 

mch. 


Pound9. 
1,000 
5,000 
10.000 
20,000 
80,000 
85,000 
85,500 

86,000 

87,000 
88,000 
40,000 
Rested 
1,000 
5,000 
10,000 
20,000 
80,000 
28,000 
40,000 
40.500 
41,000 
41,600 
42,000 
42,600 
48,000 
43,600 

44,000 

44,500 
45,000 

46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
58,000 
68,990 
0 


In  gaoged  length. 


Elonga- 
tion. 


{ 


Jneha. 
0. 
.0012 

.orei 

.0070 
.0105 
.0127 
.0181 
.0187 
.1690 
.1900 
•  .25 
.82 


Set. 


Inch, 
0. 
0. 


0. 
0. 


.0002 


.80+ 


wlthout  load  1  day. 


{ 


.0 

.0015 

.0086 

.0078 

.0117 

.0149 

.0167 

.0159 

.0161 

.0168 

.0165 

.0168 

.0170 

.0174 

.0182 

.0196 

.0218 

.0285 

.51 

.54 

.61 

.68 

.79 

.90 
1.05 
1.80 
1.85 
2.27 


.0 


-.0002 


Remarks. 


Elastic  limit. 


Micrometer  reset  at  sero  on  the  original  gauged  length. 


Tensile  strength. 
=22.7  per  cent. 


Elongation  of  inch  sections:  ".18,  ".24,  ".48*,  ".25,  ".20,  ".19,  ".19, 
".18,  ".18,  ".18. 
Diameter  at  fracture,  ".90;  area,  .686  square  inch. 
Contraction  of  area,  36.4  per  cent. 
Appearance  of  fracture,  dull,  fibrous,  trace  of  granulation. 
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WROUGHT   IRON. 


No.  74:13. 

Common  Refined  Iron. 
Diameter,  I'M  29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loadH  per 

Hquare 

Inch. 


In  gauged  leng^th. 


Elonga-    I 
tion. 


Set. 


Poundft. 
1.000 
5.000 
10,000 
20,000 
.30.000 
35,000 
35,400 
35,500 
36,000 
38,000 
40,000 
42,000 
45,000 
Rested 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
43,000 
45.000 
46,000 
47,000 
48,000 
19,000 
49,500 

50,000 

51.000 

52,000 

53,000 

0 


Inches. 
0. 
.0012 
.0031 
.0069 
.0101 
.0126 


Inch. 
0. 
0. 


0. 
0. 


..1400 
.2210 
.30 
.38 
.47 

.68        I  .66 

without  load  1  day. 


{ 


0. 
.0016 
.0038 
.0079 
.0120 
.0164 
.0174 
.0182 
.0186 
.0190 
.0194 
.0199 
.0204 
.0210 
.0220 

.79 
1.08 
1.66 
1.96 


0. 


0. 


0. 


0. 


Remarks. 


Elaj^tic  limit. 


-Micrometer  reset  at  zero  on  the  original  gauged  length. 


f  ensile  strength. 
=19.6  percent. 


Elongation  of  inch  sections:  ".U,  ".14,  ".16,  ".16.  ".18,  "21,  ".42*, 
".23,  ".17,  ".16. 
Diameter  at  fracture,  ".92;  area,  .665  square  inch. 
Contraction  of  area,  33.5  per  cent. 
Appearance  of  fracture,  fibrous. 


WROUGHT   IRON. 
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No.  74!27. 

Common  Refined  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loacij)  per 

square 

inch. 


In  gauged  length. 


Elonga- 
tion. 


Ptninds. 
1,000 
5.000 
10,000 
20,000 
30,000 
31,000 
31,600 
32,000 
33,000 
34,000 
35,000 


Inches. 
0. 
.0012 
.0030 
.0067 
.0102 
.0107 


.0550 
.1150 
.2040 
.2406 


Set. 


Inch. 

0. 

0. 


0. 
0. 


.2254 


0. 


.0004 


Recited  without  load  7  days. 

1,000  '       0.  0. 

6,000      .0006     0. 

10,000  i    .0029 

20.000  .    .0059 

30,000  '    .0090 
35,000      .0106     0. 
38.000      .0114 

39,000  ,    .0120 

40,000  ,    .0125 

*>.«»  {    :S?I 

41,000      .1100 

41,000  .38 
42,000  .39 
44,000  .51 
46,000  .61 
48,000  .76 
60,000     1.02 

51,600  

0  1.58 


Remarks. 


Elastic  limit. 


Micrometer  reset  at  zero  on  8^'  of  the  original  gauged 
length. 


Tensile  strength. 
=15. 8  per  cent. 


// 


Elongation  of  inch  sections:  ".12,  ".12,  ".12,  ".14,  ".13,  ".15,  ".13, 
.17,  ".24*,  ".26. 

Diameter  at  fracture,  ".97;  area,  .739  square  inch. 
Contraction  of  area,  26.1  per  cent. 
Appearance  of  fracture,  fibrous,  seamy. 
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WBOUGHT   IRON, 


No.  7428. 

Common  Refined  Iron. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10^'. 


Applied 

loiosper 

■quare 

inch. 


Pounds. 

1,000 

5.000 

10,000 

20,000 

80.000 

83,000 

84,000 
86,000 
88,000 
40,000 


In  gauged  length. 


Elonga- 
tion. 


{ 


Inches. 
0. 
.0012 
.0080 
.0068 
.0102 
.0116 
.1690 
.1860 
.27 
.34 
.48 


Set. 


Inch. 

0. 

0. 


0. 
0. 


.41 


47,000 
48,000 
60,000 
52,000 
54,000 
54,800 
0 


0. 

O.OOll 
.0027 
.0050 
.0091 
.0121 
.0187 
.0144 
.0147 
.1444 

.60 

.68 

.75 

.92 
1.23 
1.80 
2.21 


0. 
0. 


Rested  without  load  8  days. 

1,000 

5,000 
10,000 
20,000 
80,000 
40,000 
45.000 
46,000 
46,500 
47,000 


-.0008 
-.0008 
+.0001 


Remarks. 


Elastic  limit. 


Micrometer  reset  at  sero  on  8*^  of  the  original  gauged 
length. 


Tensile  strength. 
»  22.1  per  cent. 


Elongation  of  inch  sections:  ".16,  ".18,  ".20,  ".23,  ".39,  ".33,  ".81, 
".18,  ".18,  ".16. 
Diameter  at  fracture,  ".90;  area,  .636  square  inch. 
Contraction  of  area,  36.4  per  cent. 
Appearance  of  fracture,  fibrous. 


WROUGHT   IBON. 
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No.  7429. 


Common  Refined  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 
loads  per 

square 

inch. 


Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
86,000 
88,000 
40,000 
42,000 
44,000 
45,000 
Rested 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
48,000 
50,000 
60,500 
51,000 
51,500 
52,000 

62,000 
58,000 

54,000 

66,000 

57,400 

0 


In  ganged  length. 


Elonga- 
tion. 


Incha, 
0. 

.0018 
.0081 
.0070 
.0108 
.0129 
.1925 
.27 
.84 
.42 
.58 
.60 


Set 


Inch. 

0. 

0. 


0. 
.0008 


.58 


without  load  8  dAjn. 


0. 
.0018 
.0082 
.0065 
.0100 
.0182 
.0150 
.0159 
.0167 
.0178 
.0176 
.0179 
.1760 

.79 

.88 

.98 
1.14 
1.65 
1.98 


0. 
0. 


0. 
0. 


.0002 


Remarks. 


Elastic  limit 


Micrometer  reset  at  zero  on  8*  of  the  original  gauged 
length. 


Tensile  strength, 
a  19.3  per  cent 


Elongation  of  inch  sections:  ".15,  ".20,  ".42»,  ".23,  ".19,  ".17,  ".15^ 
".14^  ".15,  ".18. 
Diameter  at  fractare,  ".95;  area,  .709  square  inch. 
Contraction  of  area,  29.1^r  cent. 
Appearance  of  fracture,  fibrous,  trace  of  granulation. 
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WBOUGHT   IRON. 


No.  7408. 

Best  Puddled  Iron. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loads  per 

square 

inch. 

In  ganged  length. 

1 

RemarkR. 

Elonga- 
tion. 

Set. 

Unmds. 
1.000 
5,000 
10,000 
15,000 
20,000 
26,000 
30.000 
31.000 
32.000 
32,600 
82,700 
33,000 
34.000 
35,000 
86,000 

Inc?u». 
0. 
.0012 
.0030 
.0049 
.0067 

.oas4 

.0104 
.0110 
.0115 

Inch. 
0. 

0. 

1 

0. 

1 

0. 

1 

Elastic  limit                                                                          ' 

.1910 
.2050 
.25 
.29 

1 

1 

88,000              .40 
40,000              .51 
42,000    1          .65 
44,000    1          .84 
46,000    '        1.10 
48.000    ,        1.70 
48,300    1        2.10 
0    1        2. 70 

Tensile  strength. 
=  27  per  cent. 

* 

Elongation  of  inch  sections:  ".18,  ".20,  ".22,  ".22,  ".27,  ".49*,  ".28, 
".33,  ".31,  ".20. 
Diameter  at  fracture,  ".90;  area,  .636  square  inch. 
Contraction  of  area,  36.4  per  cent. 
Appearance,  fibrous. 


WROUGHT   IRON. 
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No.  7415. 
Best  Puddled  Iron. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  l(r. 


Applied 

loaaM  per 

$^uarc 

inch. 


In  gauged  length. 


Elonga- 
tion. 


Inches. 
0. 

.0012 
.0031 
.0067 
.0103 


0. 
.0001 


J^ounds. 

1,000 

5,000 
10,000 
20,000 
30,000 
30,800 
31,000 
32,000 
33,000 
34,000 
35.000 

Rested  without  load  1  day. 

1,000 

5,000 
10,000 
20,000 
30,000 
85,000 
36,000 
37,000 


.1250 

.1690 

.23 

.26 

.29 


Set. 


Inch. 
0. 
0. 


.28 


37,500 

38,000 
38,500 
39,000 
40,000 

41.000 
42,000 
44,000 
46,000 
48,000 
49.600 
0 


{ 


0. 
.0011 
.0028 
.0070 
.0108 
.0127 
.0132 
.0136 
.0140 
.0145 
.0156 
.0167 
.0195 
.1480 

.47 

.52 

.63 

.79 
1.04 
1.65 
1.89 


0. 


-.0002 


.1312 


Remarks. 


Elastic  limit. 


'Micrometer  reset  at  zero  on  the  original  gauged  length. 


Tensile  strength. 
=18.9  per  cent. 


Elongation  of  inch  sections:  ".13,  ".15,  ".16,  ".16,  ".23,  ".46»,  ".16, 
".14,  ".16,  ".15. 
Dianoieter  at  fracture,  ".90;  area,  .636  square  inch. 
Contraction  of  area,  36.4  per  cent. 
Appearance  of  fracture,  nbrous. 
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WROUGHT   lEON. 


No.  7416. 

Best  Puddled  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loads  per 

square 

inch. 


In  gauged  length. 


Elonga- 
tion. 


Pounds. 
1.000 
6,000 
10,000 
20,000 
80,000 
31,000 
81,100 
81,500 
82.000 
83,000 
84,000 
86,000 
88,000 
40,000 
Rested 
1,000 
5,000 
10.000 
20.000 
80,000 
40,000 
41,000 
42,000 
48,000 
44,000 
44,500 
46,000 
46,600 
46.000 

47,000 
48,000 
49,000 
60,000 
60,900 
0 


India, 
0. 

.0012 
.0082 
.0070 
.0106 
.0111 
.1250 
.1490 
.1600 
.20 
,1U 
.80 
.41 
.52 


Set. 


Inch. 

0. 

0. 


.0001 


.50 


without  load  1  day. 


0. 
.0018 
.0082 
.0076 
.0116 
.0167 
.0162 
.0166 
.0170 
.0178 
.0191 
.0200 
.0229 
.1990 

.78 

.82 

.«2 
1.06 
1.40 
l.d6 


0. 


0. 


0. 


.1768 


Remarks. 


Elastic  limit 


Micrometer  reset  at  zero  on  the  original  gauged  lengtb. 


Tensile  strength. 
— 16.6  per  cent. 


Elongation  of  inch  sections:  ".13,  ".13,  ".13,  ".13,  ".16,  ".32%".20, 
".12,  ".12,  ".11. 
Diameter  at  fracture,  ".95;  area,  .709  square  inch. 
Contraction  of  area,  29.1  i>er  cent. 
Appearance  of  fracture,  nbrous,  seamy. 


WROUGHT   IBON. 
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No.  7417. 

Best  Puddled  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loads  per 

square 

inch. 


Pounds. 

1,000 

5,000 

10,000 

20,000 

30,000 

31,000 
32,000 
34,000 
36,000 
38,000 
40.000 
42,000 
45,000 
Rented 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45.000 
4(),000 
47,000 
48,000 
4i<,500 
49,000 
49,500 
50,000 
50,500 

51,000 
0 


In  gauged  length. 


Elonga- 
tion. 


{ 


Inches. 
0. 

.0012 
.0082 
.0070 
.0111 
.0700 
.1150 
.1720 
.26 
.34 
.42 
.62 
.67 
.96 


sec 


Inch. 
0. 
0. 


.93 


without  load  1  day. 
0. 


.0006 
.0024 
.0073 
.0115 
.0149 
.0170 
.0175 
.0180 
.0183 
.0186 
.0190 
.0193 
.0201 
.0277 


1.09 


Remarks. 


Elastic  limit 


0. 


Micrometer  reset  at  zero  on  the  original  gauged  length. 


Tensile  strength. 
=  10.9  per  cent. 


Elongation  of  inch  sections:  ".24*,  ".13,  ".09,  ".09,  ".10,  ".08,  ".09, 
".09,  ".09,  ".09. 

Diameter  at  fracture,  ".92;  area,  .665  square  inch. 

Contraction  of  area,  33.5  per  cent. 

Appearance,  fibrous,  seamy,  trace  of  granulation.  Fractured  at  the 
neck. 
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WBOUGHT   IBOK. 


No.  7430. 

Best  Puddled  Iron. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loads  per 

si^uare 

inch. 


In  gauged  length. 


Poundtf. 

1,000 

5,000 

10,000 

20,000 

30,000 

32,700 

33,000 

34,000 

35,000 

Rested 

1,000 

5,000 

10,000 

20,000 

30,000 

85,000 

38,000 

40,000 

40,500 

41,000 

41,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
53,200 
0 


Remarks. 


Inches. 
0.  , 

.0012 
.0081 
.0069 
.0109 


Inch, 

0. 

0. 


.0001 


.1670    I 

.1890      

.25        I  .24 

without  load  8  days. 


0. 
.0012 
.0028 
.0058 
.0069 
.0102 
.0112 
.0119 
.0121 
.1090 

.37 

.40 

.49 

.57 

.70 

.88 
1.18 
1.90 
2,25 


0. 
0. 


0. 
0. 
0. 


Elastic  limit. 


Micrometer  reset  at  zero  on  8^  of  the  original  gauged 
length. 


Tensile  strength. 
=22.5  per  cent. 


Elongation  of  inch  sections:  ".16,  ".17,  ".19,  ".22,  ".44*,  ".34,  'T*, 
".19j  ".19,  ".16. 
Diameter  at  fracture,  ".87;  area,  .594  square  inch. 
Contraction  of  area,  40.6  per  cent. 
Appearance  of  f  mcture,  fibrous. 


WBOUGHT   IKON. 
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No.  7431. 

Best  Puddled  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loaofl  per 

square 

meh. 


Poundf. 
1,000 
5,000 
10,000 
20,000 
30,000 
32.000 
32.500 
33.000 
34,000 
36,000 
38.000 
40,000 


In  gauged  length. 


Jncha. 
0. 

.0014 
.0083 
.0071 
.0110 
.0118 
.1860 
.1980 
.25 
.32 
.42 
.53 


.0001 


.51 


47,000 
48,000 
50.000 
52.000 
53,600 
0 


1.56 


0. 
0. 


Rested  without  load  8  days. 

1,000 

5.000 
10.000 
20.000 
30,000 
40,000 
45,000 
46,000 
46.500 
47,000 


0. 
.0012 
.0028 
.0060 
.0095 
.0126 
.0144 
.0148 
.0150 
.1515 

.70 

.73 

.87 

1.08 


0. 
0. 


Remarks. 


Elastic  limit. 


Micrometer  reset  at  zero  on  Sf  of  the  original  gauged 
^    length. 


Tensile  strength. 
=15.6  per  cent. 


Elongation  of  inch  sections:  'Ml,  ".12,  ".12,  ".14,  ".20,  ".39*,  ".13, 
".12,  'M2,  ".11. 
Diameter  at  fracture,  ".92;  area,  .665  square  inch. 
Contraction  of  area,  33.5  per  cent. 
Appearance,  fibrous,  seamy. 
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WBOUOHT   IRON. 


No.  7432. 

Best  Puddled  Iron. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loads  per 

square 

inch. 


Pounds. 
1.000 
5,000 
10,000 
20.000 
80,000 
80,000 
82,000 
34,000 
86,000 
88.000 
40,000 
42.000 
44,000 
45,000 
Rested 
1.000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
50,000 
51,000 

52,000 

53.000 

53.000 

54.000 

65,000 

0 


In  gauged  length. 


Elonga- 
tion. 


Inches. 

0. 

.0014 
.0083 
.0070 
.0110 
.  1240 
.20 
.27 
.35 
.43 
.55 
.69 
.87 

1.01 


Set. 


Inch. 
0. 
0. 


.0008 


.99 


without  load  8  days. 


{ 


0. 
.0013 
.0082 
.0068 
.0103 
.0138 
.0156 
.0175 
.0179 
.0188 
.0490 
.2520 

1.29 
1.32 
1.54 
1.61 


0. 
0. 


0. 
0. 


.2290 


Remarks. 


Elastic  limit. 
Second  application. 


Micrometer  reset  at  zero  on  8"  of  the  original  gauged 
length. 


Tensile  strength. 
=16.1  per  cent. 


Elongation  of  inch  sections:  ".16,  ".14,  ".14,  ".15,  ".15,  ".15,  ".15, 
".16,  ".16,  ".26*. 
Diameter  at  fracture,  1".01;  area,  .801  square  inch. 
Contraction  of  area,  19.9  per  cent. 
Appearance  of  fracture,  fibrous,  seamy. 


WBOUGHT   IBON. 
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No.  7409. 

Burden's  Best  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Appatid 

IcMioaper 

square 

inch. 

In  gauged  length. 

Remarks. 

Elonga- 
tion. 

Set. 

Pumnds. 
1.000 
5,000 
10,000 
15,060 
20,000 
25,000 
30,000 
30,000 
31,000 
32,000 
33,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44.000 
46,000 
48,000 
0 

Inches. 

0. 

.0011 
.0027 
.0045 
.0063 
.0082 
.0106 
.2020 
.24 
.27 
.80 
.33 
.40 
.50 
.60 
.74 
.98 

1.25 

2.15 

2.78 

Inch. 
0. 

Elastic  limit. 
Load  reapplied. 

Tensile  strength. 
s27.S  per  cent. 

-.0001 

.0007 

Elongation  of  inch  sections:  ".20,  ".27,  ".53»,  ".82,  ".27,  ".24,  ".24, 
".25j  ".24,  ".17. 
Diameter  at  fracture,  ".88;  area,  .608  square  inch. 
Contraction  of  area,  89.2  per  cent. 
Appearance,  fibrous. 

H.  Doc.  508 28 
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WBOUGHT   IBON, 


No.  7418. 

Burden's  Best  Iron. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loacUper 

square 

inch. 


Pcnmds. 
1,000 
5,000 
10,000 
20,000 
29,000 
29,200 
80,000 


Inches. 
0. 

.0012 
.0080 
.0069 
.0103 
.1960 
.2140 


Inch. 

0. 

0. 


Remarka. 


Elastic  limit. 


.2090 


Rested  without  load  1  day. 

1,000 

5,000 
10,000 
20,000 
80,000 
81,000 
82,000 
82,500 
88,000 
88,500 
34.000 
34,500 

85.000 
86.000 
88,000 
40,000 
42.000 
44,000 
46,000 
47,700 
0 


0. 
.0007 

0. 

.0016 

, 

.0064 

.0102 

.0106 

-Micrometer  reset  at  sero  on  the  original  ganged  length 

.0110 

.0112 

.0187 

.0145 

.0168 

.1046 

.34 

.89 

.47 

.58 

.71 

.90 

1.87 

2.15 

Tensile  strength. 

2.70 

3  27  per  cent. 

Elongation  of  inch  sections:  ".20,  ".22,  ".26,  ".23,  ".30,  ".57*,  ".30, 
".22j  ".22,  ".19. 
Diameter  at  fracture,  ".85;  area,  .567  square  inch. 
Contraction  of  area,  43.3  per  cent. 
Appearance  of  fracture,  fibrous. 


WBOUOHT   IBON. 
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No.  7419. 

Burden's  Best  Iron. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10".    . 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
39,000 
29,600 
29,700 
30,000 
32.000 
85,000 


In  gauged  length. 


Elonga- 
tion. 


Inehu. 
0. 

.0012 
.0090 
.OOM 
.0102 


.1920 
.2080 
.28 
.89 


Set. 


Inch. 
0. 
0. 


0. 


.87 


Rested  without  load  1  day. 


1,000 
5,000 
10,000 
20,000 
80,000 
85.000 
86,000 
37,000 
38.000 
38,500 
39,000 
39,500 
40,000 

41,000 
42.000 
44.000 
46,000. 
48,000 
48.100 
0 


0. 
.0007 
.0028 
.0068 
.0106 
.0128 
.0130 
.0185 
.0188 
.0142 
.0155 
.0910 
.1600 

.59 

.65 

.82 
1.06 
1.84 
2.25 
2.85 


0. 


Remark.^. 


Elastic  limit. 


Micrometer  reset  at  tero  on  the  original  gauged  length. 


Tensile  strength. 
=*  28.5  per  cent. 


Elongation  of  inch  sections:  ".19,  ".24,  ".26,  ".26,  ".29,  ".43,  ".51*, 
".27,  ".23,  ".17. 
Diameter  at  fracture,  ".84;  area,  .554  square  inch. 
Contraction  of  area,  44.6  per  cent 
Appearance  of  fracture,  fibrous. 
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WBOUGHT   IBON. 


No.  7420. 

Burden's  Best  Iron. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loaOA  per 

Hquare 

inch. 

In  ganged  length. 

Elonga- 
tion. 

Set. 

Remarks. 

Pounds.        Inches. 
1,000    1       0. 
5, 000              .  0012 

Inch. 
0. 

Elastic  limit. 

Micrometer  reset  at 

Tensile  strength. 
=27.8  per  cent. 

10.000 
20,000 
25,000 

.0030 
.0064 
.0082 

0. 

29.400 

29,500 

30.000 

32,000 

34.000 

36,000 

38,000 

40.000 

ReRt«d 

1,000 

5,000 

10.000 

.1890 
.2030 
.28 
.34 
.42 
.50 
.63 
without  loa( 
0. 
.0013 

.0031 

.61 
!  1  day. 
0. 

20,000              .0074 

30,000 

.0114 

40,000 
41,000 
42,000 
43,000 
44,000 
44.600 
45,000 

46,000 
47,000 
48,000 
48,920 
0 

.0160 
.0154 
.0159 
.0161 
.0163 
.0169 
.2060 

.96 
1.10 
1.35 
2.15 
2.78 

zero  on  the  original  gauged  length. 

0. 

0. 

• 

Elongation  of  inch  sections:  ".20,  ".24,  ".26,  "  28,  ".39,  ".61*,  ".26, 
".25,  ".21,  ".19. 
Diameter  at  fracture,  ".86;  area,  .581  square  inch. 
Contraction  of  area,  41.9  oer  cent. 
Appearance  of  fracture,  nbrous. 


WBOUGHT   IBON. 
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No.  7438. 

Burden's  Best  Iron. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loaosper 

square 

inch. 


In  gauged  length. 


Elonga- 
tion. 


Pounds. 
1,000 
6.000 
10,000 
20,000 
29,500 
29,800 

ao.ooo 


Inehu. 
0. 

.0011 
.0080 
.0067 
.0101 
.2110 
.2200 


Set. 


Inch. 

0. 

0. 


0. 


.2078 


Rested  without  load  7  days. 


1,000 
5,000 
10,000 
20,000 
30.000 
S4,700 
35.000 
35,000 

36,000 
88,000 
40.000 
42,000 
44,000 
46,000 
48,000 
48,560 
0 


0. 
.0011 
.0026 
.0056 
.0065 
.0102 
.0106 
.0614 

.34 

.42 

.60 

.61 

.75 

.96 
1.61 
1.98 
2.69 


0. 
0. 


0. 


.0006 


Remarks. 


Elastic  limit. 


Micrometer  reset  at  zero  on  8" 
length. 

Second  application  of  load. 


of  the  original  gauged 


I 


Tensile  strength, 
a  25.9  per  cent. 


Elongation  of  inch  sections:  ".17,  ".20,  ".21,  ".22,  ".24,  ".25,  ".32, 
".56*,  ".24,  ".18. 
Diameter  at  fracture,  ".82;  area,  .528  square  inch. 
Contraction  of  area,  47. 2  per  cent. 
Appearance  of  fracture,  fibrous. 
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WBOUGHT   IBON. 


No.  7434. 

Burden's  Best  Iron. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 
loadHpcr 

square 

inch. 


Pound*. 
1,000 
6,000 
10,000 
20,000 
29,300 
29,500 
80,000 
81,000 
82,000 
83.000 
84,000 
86,000 
Rested 
1,000 
6,000 
10,000 
20,000 
30.000 
35,000 
39,000 
40,000 
40,000 

41,000 
42,000 
44,000 
46,000 
48,000 
49,000 
49,560 
0 


In  gauged  length. 


Elonga- 
tion. 


Set. 


Inches. 

0. 
.0012 
.0030 
.0065 
.0101 
.1970 
.2083 
.24 
.27 
.80 
.34 
.88 
without  loac 

0. 

.0013 
.0027 
.0069 
.0090 
.0106 
.0120 
.0127 
.0134 

.61 

.55 

.66 

.81 
1.09 
1.30 
1.83 
2.58 


Tnch. 

0. 

0. 


0. 


.1960 


.37 
7  days. 
0. 
0. 


0. 


.0006 


Remarks. 


Elastic  limit. 


Micrometer  reset  at  zero  on  V  of  the  original  gauged 
length. 


Second  application  of  load. 


Tensile  strength. 
=25.8  per  cent. 


Elongation  of  inch  sections:  ".17,  ".21,  ".22,  ".23,  ".27,  ".57*,  ".38. 
".24^  ".20,  ".19. 
Diameter  at  fracture,  ".85;  area,  .567  square  inch. 
Contraction  of  area,  43.3  per  cent. 
Appearance,  fibrous. 


WBOUGHT  IBON, 
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No.  7435. 
Burden's  Best  Iron. 
Diameter,  1".129. 
Sectional  area^  1  square  inch. 
Gauged  length,  10". 


Applied 

loads  per 

scjuare 

inch. 


In  gauged  length. 


Elonga- 
tion. 


'Set. 


Poundt. 
1,000 
5,000 
10,000 
20,000 
29.400 
29,500 
^,000 
31,000 
32.000 
34,000 
36.000 
38,040 
40,000 
Rested 
1,000 
6.000 
10,000 
20,000 
80,000 
40.000 
45,000 
45,600 
46,000 
46.500 
47,000 

47,000 
48,000 
49.000 
50.000 
50,500 
0 


IncheM. 
0. 
.0012 
.0081 
.0067 
.0101 
.2273 
.2387 
.27 
.31 
.38 
.47 
.57 
.72 


Inch. 
0. 
0. 


0. 


without  load  7  days. 


.2263 


.70 


0. 
.0012 
.0027 
.0060 
.0092 
.0124 
.0138 
.0144 
.0149 
.1738 
.1993 

.96 
1.02 
1.17 
1.38 
1.87 
2.44 


0. 
0. 


0. 
0. 


.0004 


.1811 


Remarks. 


Elastic  limit. 


Micrometer  reset  at  sere  on  8"  of  the  original  ganged 
^   length. 


Tensile  strength. 
»  24.4  per  cent. 


Elongation  of  inch  sections:  ".16,  ".18,  ".21,  ".20,  ".26,  ".52*,  ".86, 
".21,  ".19,  ".16. 
Diameter  at  fracture,  ".80;  area,  .503  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Appearance  of  fracture,  nbrous. 


440 


WBOUGHT   IBON, 


No.  7436. 

Burden's  Best  Iron. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gaiiged  length,  10". 


Applied 

loaasper 

square 

inch. 


Fmmds. 
1,000 
5,000 
10,000 
20,000 
26,000 
26,500 
27,000 

24,800 

25,000 
25,500 
26,000 
26,500 
27,000 

25,500 

26,000 
26.600 
27,000 
27,500 
28.000 
29,000 
80,000 
Rested 
1,000 
5.000 
10.000 
20,000 
80,000 
34,000 
35.000 
85,000 
85,400 

86,000 
88,000 
40.000 
42,000 
44,000 
46,000 
48,000 
49,900 
0 


In  gauged  length. 


Elonga- 
tion. 


{ 


{ 


Inchen. 
0. 

.0012 
.0080 
.0067 
.0090 
.0094 
.0098 

.0283 
.0242 
.0256 
.0272 
.0385 
.0420 
.0820 
.0890 
.0990 
.1070 
.1280 
.1881 
.1420 
.1472 
.1785 
.1960 
without  load 
0. 
.0006 
.0028 
.0054 
.0064 
.0096 
.0105 
.0107 
.0626 

.28 

.86 

.42 

.49 

.59 

.78 

.95 
1.57 
2.50 


Set. 


Inch. 

0. 

0. 


0. 


.1857 
50  days. 
0. 
0. 


0. 
0. 


.0005 


Remarks. 


Load  sustained  5  minutes. 
Load  sustained  5  minutes. 

Elastic  limit.    Load  sustained  2  minutes,  then  rapid  elon- 
gation occurred  and  load  fell. 


Micrometer  reset  at  zero  on  8"'  of  the  original  gauged 
^    length. 

Second  application  of  load. 


Tensile  strength. 
=25  per  cent. 


Elongation  of  inch  sections:  ".18,  ".19,  ".20,  ".21,  ".23,  ".25,  "56*, 
".31j  ".21,  ".16. 
Diameter  at  fracture,  ".85;  area,  .567  square  inch. 
Contraction  of  area,  43.3  per  cent. 
Appearance  of  fracture,  fibrous. 


WBOUGHT   IRON. 
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No.  7437. 
Burden's  Best  Iron. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loaofl  per 

BquAre 

inch. 


PoumU. 
1.000 
5,000 
10.000 
20.000 
29,000 
29,100 

25,000 


In  gauged  length. 


Elonga- 
tion. 


Inchu. 
0. 

.0012 
.0080 
.0067 
.0102 


{ 


.0220 

.0285 

.0420 

.0600 

.1790 

.1950 

.2270 

.29 

.38 

.42 


Set. 


Remarks. 


Inch, 
0. 
0. 


0. 


.2145 


.40 


42.000 
44,000 
46,000 
48,000 
50.000 
61.400 
0 


0. 
.0010 
.0027 
.0059 
.0089 
.0102 
.0111 
.0116 
.0128 
.0129 
.0620 


0. 


26,000 
27,000 
28.000 
29,000 
90.000 
32,000 
84.000 
85,000 
Rested  without  load  50  days 

1,000 

5,000 
10,000 
20.000 
80.000 
35.000 
89,000 
40,000 
41.000 
41,000 
41,200 


0. 


0. 


.55 

.62 

.71 

.85 

1.09 

2.10 

2.66 


.0001 
.0006 


Elastic  limit. 


Micrometer  reset  at  zero  on  8"  of  the  original  gauged 
length. 


Second  application  of  load. 


Tensile  strength. 
=25.8  per  cent. 


Elongation  of  inch  sections:  ".17,  ".22,  ".25,  ".51*,  ".38,  ".25,  ".24, 
".20j  ".19,  "-17. 
Diameter  at  fracture,  ".82;  area,  .528  square  inch. 
Ck>n traction  of  area.  47.2  per  cent. 
Appearance,  fibrous. 
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WBOUGHT   IBON, 


No.  7438. 

Burden's  Best  Iron. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
26,000 
26,500 
27,000 
27,500 

28,000 
25,000 


{ 


In  gaugred  length. 


Elonga- 
tion. 


Set. 


Inches. 
0. 
.0012 
.0031 
.0067 
.0089 
.0091 
.0093 
.0096 

.0098 

.0170 

.0190 

.0350 

.0760 

.1700 

.1900 

.2225 

.29 

.86 

.44 

.54 

.69    - 


Inch. 
0. 
0. 


.2100 


.67 


26.000 
27,000 
28,000 
29,000 
30.000 
32,000 
34.000 
36,000 
38,000 
40,000 
Refdeil  without  load  51  days 

1,000 

5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
45,000 
46.000 
47,000 
47,100 
48.000 


48,000 
49.000 
50.000 
51,000 
52,000 
52,800 
0 


0. 
.0014 
.0029 
.0062 
.009-1 
.0126 
.0139 
.0145 
.0146 
.0152 
.0166 
.1000 
.1690 


.90 
.94 
1.03 
1.13 
1..30 
1.68 
2.52 


0. 
0. 


-.0002 
-.0002 


Remarks. 


Load  sustained  5  minuter. 

Do. 

Do. 

Do. 
fElastie  limit. 
Isustained  one-half  minute,  then  rapid  elongation. 


+.0001 


.0850 
.1540 


Micrometer  reset  at  ssero  on  8"  of  the  original  gauged 
length.  ^ 

Second  application  of  load. 


Tensile  strength. 
-=25.2  per  cent. 


Elongation  of  inch  sections:  ".16,  ".19,  ".25,  ".27,  ".25,  ".56*,  ".30, 
".20,  ".19,  ".16. 
Diameter  at  fracture,  ".84;  area,  .554  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Appearance  of  f  ractui'e,  fibrous. 


WBOUGHT   IRON. 
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No.  7410. 

Norway  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


> 

Applied 

kMcU  per 

square 

inch. 

In  gauged  length. 

1 

1 

Elonga- 
tion. 

Set. 

Remarlcfl. 

1 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20.000 
^,000 
26.000 
-26,200 
28,900 
29,000 
30,000 
31.000 
32,000 
S4,000 
36,000 
38,000 
40.000 
41.800 
0 

Inches 
0. 
.0013 
.0081 
.0047 
.0061 
.0083 
.0091 

Inch. 
0. 
0. 
.0001 

• 

1 

1 

.0001 

1 
1 

Elastic  limit 

.3350 

.48 

.51 

.55 

.62 

.74 

.90 
1.10 
1.50 
2.90 
3.63 

«      •                        •  « 

Tensile  strength. 

=36.3  per  cert. 

Elongation  of  inch  sections:  ".28,  ".36,  ".97*,  ".41,  ".32,  ".28,  ".28, 
".27,  ".25,  ".21. 
Diameter  at  fracture,  ".60;  area,  .283  square  inch. 
Contraction  of  area,  71.7  per  cent. 
Appearance,  fibrous. 
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WROUGHT   IBON 


No.  7421. 

Norway  Iron. 
Diameter,  r'.129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loads  per 

square 

inch. 


Pounds. 

1,000 

6,000 

10,000 

20,000 
21,000 
22,000 
28,000 
24,000 
25,000 


Rested  without  load  1  day. 


0. 
0. 


1,000 

0. 

6,000 

.0011 

10,000 

.0027 

20,000 

.0068 

25,000 

.0078 

28,000 

.0081 

29,000 

.0088 

29,500 

.0086 

80,000 

.0979 

31,000 

.42 

S2,0d0 

.47 

34,000 

.65 

86,000 

.70 

88,000 

.86 

40,000 

1.14 

42,000 

1.78 

42,520 

•  2.46 

0 

8.37 

0. 
0. 


.0002 


Remarks. 


Elastic  limit  below  20,000  pounds. 


•Micrometer  reset  at  zero  on  8"  of  the  original  gauged 
length. 


TensUe  strength. 
=83.7  per  cent. 


Elongation  of  inch  sections:  ".22,  ".26,  ".28,  ".28,  ".26,  ".26,  ".50, 
"•78*,  '\32,  ".24. 
Diameter  at  fracture,  ".61;  area,  .292  square  inch. 
Contraction  of  area,  70.8  joer  cent. 
Appearance  of  fracture,  nbrous. 


WROUGHT   IRON, 
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No.  7422. 


Norway  Iron. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loads, 

per  square 

incli. 


In  gauged  length. 


Elonga- 
tion. 


Set. 


Pounds. 

1.000 

5.000 
10,000 
20.000 
25,000 
25,000 
26.000 
27.000 
28.000 
29.000 
30,000 

Rested  w 

1,000 

5,000 
10,000 
20.000 
80,000 
33,000 
34.000 
34,600 
85,000 
85.000 

35,000 
36,000 
37,000 
38,000 
40,000 
42,000 
48,000 
44,000 
0 


Inchea. 
0. 

.0013 
.0081 
.0069 
.0096 
.2770 
.31 
.86 
.40 
.44 
.50 


0. 
0. 


0. 


.0001 


.48 


ithout  load  1  day. 


0. 
.0011 
.0028 
.0060 
.0090 
.0099 
.0108 
.0106 
.0111 
.0980 


.61 

.70 

.74 

.90 

1.20 

1.55 

2.15 

8.57 


0. 
0. 


0. 


0. 


.0006 


Remarks. 


Elastic  limit. 
Second  application. 


Micrometer  reset  at  sero  on  8^  of  the  original  gauged  length. 


Second  application. 


Tensile  strength. 
»85.7  per  cent. 


// 


Elongation  of  inch  sections:  ".21,  ".26,  ".33,  ".87*,  ".48,  ".35,  ".32, 
.28^  ".24,  ".23. 

Diameter  at  fracture,  ".60;  area  .283  square  inch. 
Contraction  of  area,  71.7  per  cent. 
Appearance  of  fracture,  fibrous. 


1 
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WROUGHT  IKON 


No.  7423. 

Norway  Iron. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loads  per 

square 

inch. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
21,700 
22,000 
23,000 
24,000 
26.000 
28,000 
90,000 
82.000 
84,000 
85.000 


In  gauged  length. 


Elonga- 
tion. 


IneheM. 
0. 

.0018 
.0081 
.0071 


Set. 


Inch. 

0. 

0. 


.0001 


.0650 

.2180 

.26 

.88 

.40 

.48 

.59 

.70 

.81 


.80 


Rested  without  load  1  day. 


1.000 
5,000 
10,000 
20,000 
80,000 
85.000 
86,000 
88,000 
89.000 
40,000 
40,500 
41,000 

41.000 
42,000 
43.000 
44,000 
44,900 
0 


0. 
.0012 
.0029 
.0062 
.0094 
.0110 
.0114 
.0121 
.0125 
.0129 
.0188 
.1550 

.99 
1.05 
1.15 
1.85 
2.15 
8.20 


0. 
0. 


Remarks. 


Elastic  limit 


0. 


0. 


.0002 


Micrometer  reset  at  sero  on  8"  of  the  original  gauge  1 
length. 


Tensile  strength. 
=  32  per  cent. 


Elongation  of  inch  sections:  ".20,  ".26,  ".30,  ".46,  ".78*,  ".29,  ".26, 
".23,  ".23,  ".19. 

Diameter  at  fracture,  ".64;  area,  .322  square  inch. 
.    Contraction  of  area,  67.8  per  cent. 

Appearance  of  fracture,  fibrous. 


WROUGHT   IRON 
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No.  7424. 
^  Norway  Iron. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 
loads,  per 

square 

inch. 

In  gauged  length. 

Remarks. 

• 

Elonga- 
tion. 

Set. 

1,000 
6,000 
10,000 
20,000 
21,000 
22,800 
22,000 
1       22,600 

Incka. 
0. 

.0016 
.0081 
.0068 
.0070 

Inch, 

0. 

0. 

EUutic  limit. 

Micrometer  reset  at  sero  on  8"  of  the  original  gauged 
length. 

Tensile  strength. 
—32.4  per  cent. 

0. 

.0078 
.2110 
.24 

.0006 

28,000 

24,000 

.27 
.30 
rithotit  load 
0. 

.0010 
.0026 

26,000 

Rested^ 
1,000 
6,000 

10,000 

20,000 

26,000 

28,000 

29,000 

29,600 

80,000 
81,000 

31.000 
32,000 
84,000 
86,000 
38,000 
40,000 
42,000 
44,000 
44,640 
0 

.29 
i  7  days. 
0. 
0. 

.0064 
.0067 

............I 

.0076 
.0079 

.0088 
/       .0088 
\        .0886 

.0966 

.41 

.44 

.62 

.60 

.71 

.89 

1.09 

1.60 

2.26 

8.24 

0.. 

1 

1 

. 

Elongation  of  inch  sections:  ".20,  ".25,  ".32,  ".87*,  ".31,  ".26,  ".28, 
".29,  ".25,  ".21. 
Diameter  at  fracture,  ".65;  area,  .332  square  inch. 
Contraction  of  area,  66.8  per  cent. 
Appearance  of  fracture,  fibrous. 
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WROUGHT  IBON, 


No.  7425. 

Norway  Iron. 
Diameter,  rM29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

loads  per 

square 

inch. 

In  gauged  length. 

R( 

Elonga- 
tion.    . 

Set. 

emarks. 

Pounda, 
1.000 
5,000 
10,000 
19,600 
20,000 
20,500 
21,000 
22,000 
23,000 
24,000 
26,000 
28,000 
80.000 
Rested  1 
1.000 
5,000 
10,000 
20,000 
80,000 
85,000 
35,500 

86,000 

86,000 
87,000 
88,000 
40,000 
42.000 
44,000 
46,000 
46,500 
0 

Jnchrs. 
0. 
.0015 
.0032 

Inch. 

0. 

0. 

Elastic  limit. 

Micrometer  reset  at  zero 
'    length. 

Tensile  strength. 
=31.8  per  cent. 

.0079 
.0165 
.1480 
.1670 
.20 
.28 
.29 
.37 
.46 
without  load 
0. 

.0011 
.0026 
.0055 
.0084 
.0100 
.0105 
f        .0108 
\       .0993 

.57 

.59 

.64 

.78 

.85 
1.03 
1.60 
2.08 
3.13 

.0011 

• 

.45 
7  days. 
0. 
0. 

/V##       .    #        A\                           f.P               ^                   .—..1 

on  8^  of  the  original  gauged 

0. 

Elongation  of  inch  sections:  ".19,  ".26,  ".28,  ".31,  ".85*,  ".35,  ".25, 
".23,  ".22,  ".19. 
Diameter  at  fracture,  ".65;  area,  .332  square  inch. 
Contraction  of  area,  66.8jper  cent. 
Appearance  of  fracture,  ffbrous. 


WROUGHT   IRON. 
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No.  7426. 
Norway  Iron. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied 

lodcls  per 

square 

inch. 


In  gauged  length. 


Elonga- 
tion. 


PouruU. 
1,000 
5.000 
10,000 
20,000 
23.000 
25.000 
25,000 
26.000 
27,000 
28.000 

:»,ooo 

32,000 

ai.ooo 

35.000 


Inches. 
0. 
.0013 
.0031 
.0069 
.0080 
.0069 
.2770 
.33 
.36 
.41 
.49 
.60 
.73 
.82 


Set. 


Inch, 
0. 
0. 
0. 


.0001 
.0008 


.80 


Rented  without  load  7  days. 


1,000 
5.000 
10.000 
20,000 
30,000 
35,000 
40.000 
40,500 
41,000 
42,000 

42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
48,480 
0 


0. 
.0012 
.0029 
.0061 
.0093 
.0109 
.0126 
.0128 
.0131 
.1358 

.97 

.98 
1.06 
1.12 
1.20 
1.33 
1.55 
1.96 
3.00 


0. 
0. 


.0001 


.0005 


Remarks. 


Elastic  limit.    . 
Second  application. 


Micrometer  reset  at  lero  on  8"  of  the  original  length. 


Tensile  strength. 
=30  per  cent. 


Elongation  of  inch  sections:  ".19,  ".20,  ".22,  ".24,  ".31,  ".86*,  ".31, 
".25,  ".23,  ".20. 
Diameter  at  fracture,  ".63;  area,  .312  square  inch. 
Contraction  of  area,  68.8  per  cent. 
Appearance  of  fracture,  fibrous. 
Load  at  time  of  fracture,  31,800  pounds  total. 
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WBOUGHT   IRON. 


GENERAL  SUMMARY, 

COMMON  REFINED  IRON. 


A 


No.  of 
test 


7407 
«7411 
7414 
7412 
7413 

7427 
7428 
7429 


Primitive 
elutic 

limit  per 

square 

inch. 


Pounds, 
81,000 
27,800 
84,000 
85.600 
36,400 

31.600 
83.000 
36,000 


Over- 

straining 

load  per 

square 

inch. 


Perma- 
nent set 


Inter- 
val of 
rest. 


Poundt. 


30,000 
35,000 
40,000 
46,000 

36,000 
40,000 
46,000 


PtreenL 


.781 
1.890 
8.0 
6.6 

2.254 

4.1 

6.8 


Day9. 


1 
1 
1 
1 

7 

8 
8 


Second- 
ary elas- 
tic limit 

per 

square 

uich. 


Poundu, 


Qain  per 

square 

inch. 


80,000 
38,000 
43,600 
49,600 

39,000 
46.600 
60,000 


Pounds. 


0 
8,000 
8,600 
4,600 

4,000 
6,600 
6,000 


Tensile 
strength 

per 

square 

inch. 


Pounds. 
48,220 
43,020 
60,800 
63,080 
68.000 

61,600 
64,800 
67,400 


Elonga- 
tion. 


OcmxA 
tioni 

are« 


PeroenL 
19. 
9.6 
22.4 
22.7 
19.6 

16.8 
22.1 
19.3 


Per 


BEST  PUDDLED  IRON. 


7408 
7415 
7416 
7417 

7430 
7431 
7482 


82,600 
80,800 
31.000 
30.000 

32.700 
32,000 
30.000 


36,000 
40,000 
45,000 

36,000 
40,000 
46,000 


2.8 
6.0 
9.8 

2.4 
5.1 
9.9 


1 
1 
1 

8 
8 
8 


37,000 
44,000 
49,500 

40,500 
46,000  ^ 
61.000 


2,000 
4,000 
4,500 

6,500 
6,000 
6,000 


48.800 
49,600 
50.900 
51,000 

63,200 
58,600 
55,000 


27. 
18.9 
15.5 
10.9 

22.6 
16.6 
16.1 


36.  t 

36.1 
29. 1 
33.1 


40. 
83. 
19.  • 


J 


BURDEN'S  BEST  IRON. 


7409 
7418 
7419 
7420 
7433 
7434 
7436 

7436 
7437 
7438 


30,000 
29,000 
29,600 
29,400 
29,600 
29,300 
29,400 

27,000 
29,100 
28,000 


30.000 
36,000 
40,000 
30,000 
36,000 
40,000 

30,000 
36.000 
40,000 


2.030 

8.7 

6.1 

2.078 

3.7 

7.0 

1.857 

4.0 

6.7 


1 
1 
1 
7 
7 
7 

60 
50 
61 


82,500 
88.000 
44,000 
84,700 
39,000 
45,600 

34,000 
40,000 
46,000 


2,500 
3,000 
4.000 
4,700 
4,000 
5,600 

4,000 
6,000 
6,000 


48,000 
47,700 
48,100 
48.920 
48,660 
49,560 
60,600 

49,900 
51,400 
82,800 


27.8 

27. 

28.5 

27.8 

26.9 

26.8 

24.4 

26. 

26.8 

26.2 

89. 
4S. 
A\. 

41. 
47. 
43.$' 
49.7' 


% 


4&.% 
41.C 


NORWAY  IRON. 


7410 
7421 
7422 
7428 

7424 
7425 
7426 


26,200 

<20.000 

25.000 

21,700 


I  25,000 
'  80,000 
,    35,000 


22,800    I    25,000 
19.600    ^    80,000 


26,000 


35,000 


2.8 
4.8 
8.0 

2.9 
4.5 
8.0 


1 
1 
1 

I 

7 
7 


29.500 
34.500 
40.000 

29,500 
35.500 
40.500 


4,500 
6,000 

4,500 
5,500 
5,600 


41,800 
42,520 
44,000 
44,900 

44,640 
46,600 
48,480 


1 


36.3 
33.7 
85.7 
82.0 

32.4 
81.8 
80.0 


l\.f 
70.  S 
71.7 
67.8 

66.  S 
66.1 
68.1 


a  Defective  specimen. 


I 
J 


I 

A 


^ 


IDoo.^^f..87  1 


I  Doe    }0S  67   1 


I DOO    -SPi.    07    1 


HDoo  JOf.bt  1 


BRONZE. 


SPECIMENS  TAKEN  FROM  CASTINGS  FROM 
THE  ARSENAL  FOUNDRY. 
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BRONZE    AND    BRA9S. 
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Mean  compression  of  10  cylinders  from  Frankford  Arsenal.     Metal 
purchased  November,  1900. 
Table  for  use  with  crusher  gauge  one-tenth  square  inch  area. 
Mean  dimensions  of  cylinders:  Ijength,  ".4995;  diameter,  ".2516. 


Load  per 

1 

Total  compreisions. 

M|uare 
Inch  on 

Mean 

crasher 

1 

cor- 

KAUflret^ 

rected 

muare 
inch 

1. 

2. 

8. 

4. 

6. 

6. 

7. 

8. 

9. 

10. 

Mean. 

sets. 

area. 

Pound* 

Inch. 

Inch, 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

^  Inch, 

Inch. 

Inch. 

Inch. 

3,000 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

6,(100 

.0042 

.0040 

.0040 

.0035 

.0040 

.0089 

.0042 

.0015 

.0046 

.0087 

.0088 

.0086 

9,000 

.0146 

.0148 

.0147 

.0140 

.0140 

.0142 

.0145 

.0117 

.0150 

.0139 

.0141 

.0136 

10,000 

.0185 

.0182 

.0178 

.0174 

.0183 

.0182 

.0186 

.0160 

.0181 

.0174 

.0179 

.0173 

11,000 

.0224 

.0220 

.0215 

.0215 

.0215 

.0226 

.0226 

.0193 

.0219 

.0217 

.0217 

.0211 

12,000 

.0264 

.0260 

.0259 

.0251 

.0260 

.0265 

.0266 

.0235 

.0260 

.0264 

.0257 

.0250 

13,000 

.0805 

.0305 

.0298 

.0294 

.0808 

.0305 

.0310 

.0278 

.0000 

.0294 

.0299 

.0291 

14,000 

.0854 

.0848 

.0840 

.0389 

.0342 

.0849 

.0346 

.0S16 

.0345 

.0339 

.0841 

.0332 

15,000 

.0690 

.0885 

.0886 

.0375 

.0381 

.0385 

.0396 

.0856 

.0390 

.0382 

.0383 

.0373 

16,000 

.0485 

.0490 

.0429 

.0421 

.0429 

.0430 

.0438 

.0402 

.0435 

.0423 

.0427 

.0416 

17,000 

.0491 

.0472 

.0475 

.0464 

.0472 

.0480 

.0483 

.0446 

.0475 

.0470 

.0473 

.0462 

18.000 

.0528 

.0522 

.0526 

.0510 

.0520 

.0521 

.0580 

.0480 

.0526 

.0516 

.0619 

.0508 

19,000 

.0572 

.0665 

.06?2 

.0654 

.0665 

.0669 

.0678 

.0532 

.0575 

.0568 

.0666 

.0654 

20,000 

.0619 

.0614 

.0618 

.0595 

.0615 

.0619 

.0629 

.0689 

.0624 

.0610 

.0613 

.0602 

21,000 

.0670 

.0658 

.0664 

.0645 

.0665 

.0668 

.0675 

.0689 

.0670 

.0668 

.0661 

.0650 

22.000 

.0718 

.0711 

.0719 

.0698 

.0709 

.0716 

.0724 

.0688 

.0718 

.0710 

.0711 

.0700 

23,000 

.0770 

.0765 

.0761 

.0745 

.0763 

.0768 

.0770 

.0736 

.0770 

.0757 

.0761 

.0750 

24,000 

.0815 

•0814 

.0613 

.0795 

.osa'i 

'0820 

.0826 

.0785 

.0820 

.0610 

.0610 

.0798 

25,000 

.0870 

.0668 

.0660 

.0840 

.0860 

.0860 

.0869 

.0888 

.0870 

.0656 

.0859 

.0847 

26,000 

.0918 

.0915 

.0908 

.0900 

.0914 

.0920 

.0920 

.0885 

.0920 

.0912 

.0911 

.0899 

27.000 

.0976 

.0969 

.0965 

.0941 

.0961 

.0966 

.0976 

.0947 

.0971 

.0970 

.0965 

.0953 

28,000 

.1022 

.1020 

.1020 

.  0994 

.1010 

.1027 

.1026 

.0996 

.1028 

.1012 

.1015 

.1003 

29,000 

.1088 

.1072 

.1071 

.1051 

.1069 

.1068 

.1084 

.1048 

.1078 

.1065 

.1069 

.10)7 

30,000 

.1128 

.1125 

.1119 

.1100 

.1120 

.1126 

.1127 

.1098 

.1130 

.1112 

.1118 

.1106 

31.000 

.1181 

.1175 

.1179 

.1160 

.1175 

.1179 

.1180 

.1146 

.1190 

.1169 

.1172 

.1161 

32,000 

.1246 

.1230 

.1225 

.1210 

.1220 

.1238 

.1280 

.1197 

.1235 

.1235 

.1226 

.1214 

88,000 

.1288 

.1286 

.1277 

.1265 

.1289 

.1282 

.1290 

.1259 

.1287 

.1271 

.1279 

.1267 

»,000 

.1341 

.1840 

.1385 

.1309 

.1386 

.1345 

.1340 

.1808 

.1345 

.1328 

.1333 

.1321 

85,000 

.1396 

.1398 

.1386 

.1373 

.1885 

.1385 

.1396 

.1364 

.1394 

.1385 

.1386 

.1372 

36,000 

.1450 

.1445 

.1430 

.1420 

.1443 

.1440 

.1445 

.1411 

.1452 

.1435 

.1437 

.1428 

87.000 

.1506 

.1498 

.1475 

.1475 

.1490 

.1488 

.1498 

.1468 

.1498 

.1489 

.1488 

.1474 

38,000 

.1558 

.1550 

.1587 

.1532 

.1540 

.1544 

.1560 

.1530 

.1563 

.1543 

.1545 

.1581 

39,000 

.1615 

.1604 

.1589 

.1576 

.1600 

.1597 

.1600 

.  1576 

.1605 

.1585 

.1595 

.1581 

40,000 

.1668 

.1668 

.1644 

.1631 

.1648 

.1658 

.16.V> 

.1616 

.1666 

.1646 

.1648 

.1684 

41,000 

.1719 

.1710 

.1698 

.1679 

.1698 

.1694 

.1705 

.1668 

.1698 

M690 

.1696 

.1682 

42,000 

.1761 

.1759 

.  1742 

.1782 

.1742 

.1754 

.1750 

.1723 

.1765 

.1748 

.1747 

.1733 

48,000 

.1822 

.1808 

.1801 

.1786 

.1794 

.1794 

.1799 

.1771 

.1798 

.17M 

.1797 

.1783 

44,000 

.1874 

.1859 

.1844 

,1834 

.1847 

.1860 

.1855 

.1826 

.1847 

.1843 

.1848 

.1884 

46,000 

.1925 

.1910 

.1891 

.1878 

.1891 

.1890 

.1904 

.1878 

.1895 

.1891 

.1896 

.1881 

46.000 

.1971 

.1952 

.1986 

.1932 

.1943 

.1944 

.1945 

.1925 

.1950 

.1937 

.1944 

.1930 

47,000 

.2026 

.2005 

.1990 

.1980 

.1994 

.1994 

.1994 

.1970 

.1993 

.1992 

.1994 

.1980 

48,000 

.2066 

.2068 

.2035 

.2081 

.2048 

.2038 

.2060 

.2015 

.2087 

.2086 

.2040 

.2026 

49,000 

.2105 

.2095 

.2078 

.2076 

.2085 

.2085 

.2090 

.2058 

.2065 

.2080 

.2084 

.2070 

60,000 

.2149 

.2148 

.2125 

.2119 

.2128 

.2125 

.2180 

.2105 

.2125 

.2118 

.21-27 

.2113 

51.000 

.2194 

.2181 

.2164 

.2163 

.2173 

.2165 

.2176 

.2148 

.2168 

.2161 

.2169 

.2156 

52,000 

.2238 

.2222 

.2210 

.2200 

.2211 

.2211 

.2215 

.2183 

.2210 

.2210 

.2211 

.2197 

53,000 

.2275 

.2264 

.2248 

.2245 

.2256 

.2251 

.2255 

.2230 

.2255 

.2250 

.2258 

.2239 

54,000 

.2310 

.2806 

.2284 

.2278 

.2289 

.2288 

.2290 

.2268 

.2285 

.2284 

.2288 

.2274 

56,009 

.2846 

.2845 

.'2322 

.2320 

.2330 

.2324 

.2333 

.2302 

.2329 

.2323 

.2327 

.2313 

56,000 

.2377 

.2374 

.2302 

.2350 

.2868 

.2362 

.2365 

.2846 

.2864 

.2860 

.2363 

.2350 

57,000 

.2423 

.2415 

.2398 

.2388 

.2404 

.2399 

.2403 

.2379 

.2399 

.2400 

.2401 

.2388 

58,000 

.2452 

.2450 

.2429 

.2424 

.2435 

.2432 

.2434 

.2416 

.2480 

.2424 

.2433 

.2420 

59.000 

.2488 

.2476 

.2465 

.2455 

.2471 

.2470 

.2475 

.2448 

.2465 

.2465 

.2468 

.2455 

60,000 

.2521 

.2515 

.2500 

.2490 

.2602 

.2498 

.2498 

.•2479 

.2496 

.2495 

.2499 

.2486 

61,000 

.2550 

.2568 

.2530 

.2530 

.2585 

.2530 

.2531 

.2511 

.2528 

.2623 

.2534 

.25-21 

62,000 

.2578 

.2603 

.2560 

.2550 

.2564 

.2560 

.2568 

.2540 

.2560 

.2556 

.2564 

.2551 

68,000 

.2606 

.2628 

.2590 

.2580 

.2596 

.2588 

.2594 

.2569 

.2589 

.2589 

.2593 

.2580 

64,000 

.2689 

.2658 

.2619 

.2610 

.2625 

.2622 

.2628 

.2600 

.2612 

.2615 

.2623 

.2610 

66,000 

.2663 

.2670 

.2645 

.2635 

.2648 

.2639 

.2650 

.2628 

.2648 

.2638 

.2646 

.2638 

66,000 

.2689 

.2682 

.2674 

.2666 

.2675 

.2670 

.2679 

.2650 

.2670 

.2670 

.2673 

.2660 

67,000 

.2714 

.2712 

.2708 

.2690 

.2706 

.2695 

.2706 

.2675 

.2699 

.2691 

.2699 

.2686 

68,000 

.2741 

.2742 

.2729 

.2715 

.2730 

.2725 

.2730 

.2705 

.2724 

.2719 

.2726 

.2713 

09,000 

.2764 

.2760 

.2754 

.2743 

.2758 

.2752 

.2756 

.2729 

.2748 

.2741 

.2751 

.2739 

70.000 

.2785 

.2784 

.2780 

.2767 

.2779 

.2774 

.2780 

.2754 

.2769 

.2770 

.2774 

.2762 

71,000 

.2812 

.2810 

.2801  ' 

.2790 

.2805 

.2802 

.2805 

.2775 

.2794 

.2793 

.2799 

.2787 

72.000 

.2832 

.2836 

.2823 

.2816 

.2825 

.2823 

.2825 

.2802 

.2818 

.2814 

.2821 

.2809 

73.000 

.2856 

.2857 

.2848 

.2836 

.2849 

.2850 

.2848 

.2826 

.2845 

.28.39 

.•2845 

.2833 

74,000 

.2877 

.2878 

.2866 

.•2860 

1 

.2873 

.2870 

.2869 

.2846 

.2864 

.2860 

.•2866 

1 

.2854 
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COPPER   CYLINDERS   FOR    PRESSURE   OAUOE8. 


Load  per 

Total  « 

[*ompr«flBionfi. 

square 
inch  on 

Mesn 

crusher 

1  rtir- 

gauge  t\, 

rei'led 

square 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

sets- 

inch 

, 

area. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Pounds. 

Inch. 

Inch, 

Inch. 

Inch. 

Inch. 

IncL  ' 

75,000 

.2897 

.2900 

.2886 

.2884 

.2893 

.2886 

.2895 

.2865 

.2884 

.2880 

.2887 

.  ^r. 

76,000 

.2920 

.2920 

.2911 

.2905 

.2915 

.2913 

.2918 

.2892 

.2905 

.2903 

.'2910 

.•><*^ 

77,000 

.2987 

.2943 

.2983 

.2922 

.2935 

.2933 

.2934 

.2908 

.2925 

.2930 

.'2930 

.  291^ 

78,000 

.2958 

.2961 

.2951 

.2943 

.2956 

.2950 

.  29M 

.'2935 

.2945 

.2945 

.•2950 

.•29:^ 

79,000 

.2978 

.2980 

.2970 

.2961 

.2975 

.2970 

.2976 

.2952 

.2970 

.'2963 

.2970 

.2H5*^  1 

80,000 

.3000 

.3000 

.2990 

.2983 

.2995 

.29^7 

.2992 

.  2J70 

.29X5 

.2981 

.2989 

.2977 

81,000 

.3037 

.3020 

.3011 

.3002 

.:wi3 

.3010 

.3010 

.29S9 

.3005 

.3002 

.3010 

.•29*v 

82,000 

.3055 

.3038 

.3030 

.3020 

.3033 

.3030 

.3028 

.300t» 

.3025 

.3017 

.302S 

.301K 

83,000 

.3074 

.3055 

.3050 

.3036 

.3049 

.3050 

.3050 

.3029 

.3010 

.3037 

.3047 

.30tl> 

84,000 

.8089 

.3073 

.3067 

.8058 

.3070 

.3om 

.3064 

.3(M4 

.3a59 

.3066 

,3065 

.SlVv. 

85,000 

.3105 

.3090 

.3081 

.3071 

.3083 

.3084 

.3084 

.3060 

.3075 

.3074 

.3081 

.3071 

86,000 

.3123 

.3106 

.3102 

.3093 

.3104 

.3102 

.  30<»9 

.3079 

.8098 

.3090 

.3099 

.sop^y 

87,000 

.3140 

.3118 

.3120 

.3105 

.3118 

.3120 

.3115 

.3095 

.3115 

.3106 

.3115 

.sia^ 

88,000 

.3149 

.3136 

.3136 

.3126 

.3130 

.3135 

.3130 

.3112 

.3125 

.8125 

.3130 

.3120 

89.000 

.3167 

.3151 

.3150 

.8141 

.3149 

.3149 

.3149 

.3127 

.3140 

.3138 

.3146 

.8i:v 

90,000 

.3187 

.3168 

.3166 

.3154 

.3166 

.3167 

.3165 

.3144 

.3155 

.3150 

.3162 

.zv-c 

91,000 

.3202 

.3184 

.3180 

.8169 

.3183 

.3182 

.3180 

.3157 

.3172 

.3167 

.3178 

.Slti^ 

92.000 

.3218 

.3201 

.3200 

.3185 

.3193 

.3202 

.3198 

.3178 

.3186 

.3180 

.3194 

.31*^=^ 

93,000 

.3233 

.3217 

.3211 

.3202 

.3209 

.3214 

.3209 

.3189 

.:«oo 

.3196 

.3208 

.31*^ 

94.000 

.3247 

.8227 

.3224 

.3212 

.3226 

.3225 

.3224 

.3200 

.3218 

.3210 

.3221 

.3212 

95,000 

.3261 

.3244 

.3255 

.8230 

.3238 

.3242 

.3238 

.3215 

.3232 

.3226 

.3238 

.S'r?9 

96,000 

.3294 

.8258 

.3260 

.3244 

.3253 

.3255 

.3'254 

.3228 

.3245 

.3287 

.3*253 

.3244 

97,000 

.8308 

.3271 

.3264 

.3258 

.3270 

.3269 

.8267 

..324t 

.3259 

.3252 

.3266 

.3257 

98,000 

.3319 

.3284 

.3283 

.3270 

.3280 

.3284 

.3281 

.3260 

.3264 

.3266 

.  3*279 

.3270 

99,000 

.3327 

.3297 

.8295 

.8282 

.3292 

.3297 

.3292 

.3272 

.3282 

.3278 

.3291 

.32S2 

100,000 

.3840 

.3306 

.3310 

.3296 

.3307 

.3308 

.3305 

.3281 

.3296 

.3292 

.3904 

.3295 

Mean  compression  of  10  copper  cylinders  for  crusher  gauges  for  the 
Bureau  of  Ordnance,  U.  S.  J^vy,  Washington,  D.  C. 
Table  for  use  with  crusher  gauge  one-thirtieth  sauare  inch  area. 
Mean  dimensions  of  cylinders:  Length,  ".1600;  diameter,  ".20t>0. 


Load  per 

Total 

compressions. 

square 
inch  on 

Mean 

crusher 

% 

cor- 

gauge  ^ 

r<H!ied 

square 
Inch 

1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

sets. 

area. 

Pounds. 

Inch, 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Ifich. 

Inch. 

Inch. 

Inch. 

Tneh, 

Inch. 

25,000 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

26,000 

.0001 

.0001 

.0005 

.0005 

.0003 

.0006 

.0006 

.0005 

.0004 

.0004 

.0004 

27,000 

.0006 

.0006 

.0013 

.0009 

.0009 

.0010 

.0011 

.0006 

.0006 

.0009 

.0009 

28.000 

.0017 

.0016 

.0019 

.0019 

.0016 

.0015 

.0018 

.0010 

.0013 

.0018 

.0016 

29,000 

.00*24 

.0023 

.00-26 

.0026 

.0024 

.0021 

.0029 

.0018 

.0020 

.0028 

.0024 

80.000 

.0030 

.0032 

.0038 

.0031 

.0031 

.0031 

.0041 

.00-2^ 

.  00-27 

.0034 

.0032 

0. 

31,000 

.0039 

.0038 

.0041 

.0041 

.0041 

.0041 

.0047 

.0040 

.oo.n 

.0043 

.0041 

.ool^ 

.000« 

32.000 

.0047 

.0047 

.0049 

.0048 

.0050 

.  (».'iO 

.0053 

.0047 

.0045 

.0051 

.U)17 

33,000 

.0055 

.0056 

.0057 

.0059 

.0059 

.  0057 

.0064 

.0O5.T 

.  (KK55 

.0060 

006K 

.OUlV. 

34,000 

.0065 

.0065 

.0066 

.00ti7 

.00(>6 

.oo(y> 

.0071 

.0068 

.0061 

.0069 

.0066 

.um 

35,000 

.0072 

.0072 

.0073 

.0080 

.0074 

.0075 

.00«0 

.0074 

.0069 

.0076 

.0074 

.0042 

36,000 

.0082 

.0080 

.0082 

.0090 

.0081 

.0084 

.0089 

.0080 

.0076 

.0084 

.0083 

.0051 

37,000 

.0088 

.0089 

.0091 

.0095 

.(mo 

.0093 

.0095 

.0091 

.0OS7 

.0095 

.0091 

.0OM> 

38.000 

.  •X>^>S 

.0103 

.0098 

.0102 

.0100 

.0102 

.OlOtJ 

.0102 

.0095 

.0105 

.0101 

.0069 

39,0()0 

.0108 

.  0109 

.  01  OK 

.0115 

.0110 

.0112 

.0120 

.0109 

.OHM 

.0115 

.0111 

.007i* 

40.  UK) 

.0116 

.0115 

.0116 

.01-23 

.01-20 

.0121 

.  01-25 

.0118 

.0112 

.01/2 

.0119 

.00^7 

41,  OCX) 

.01*28 

.01*26 

.0125 

.0135 

.0130 

.0137 

.0131 

.01-27 

.01-20 

.0127 

.01-29 

.0097 

4-2,000 

.0134 

.0140 

.0132 

.0141 

.0139 

.0142 

.0141 

.0140 

.01-28 

.0138 

.0138 

.0106 

43,000 

.0142 

.0147 

.0142 

.0149 

.0149 

.0150 

.0152 

.0148 

.0140 

.0148 

.0147 

.0115 

44,000 

.0156 

.0156 

.0157 

.0158 

.0158 

.0158 

.0160 

.0158 

.0148 

.0161 

.0166 

.0124 

45,000 

.0162 

.0169 

.0161 

.0168 

.0167 

.0169 

.0170 

.  0165 

.0166 

.0178 

.0166 

.0134 

46,000 

.0169 

.0176 

.0171 

.0181 

.0175 

.0178 

.0180 

.0175 

.0167 

.0181 

.0176 

.0143 

47,000 

.0178 

.0184 

.0183 

.0190 

.0186 

.0187 

.0189 

.0187 

.0175 

.01a5 

.0184 

.0152 

48,000 

.0189 

.0194 

.0192 

.0197 

.0197 

.0196 

.0198 

.0197 

.0191 

.0195 

.0195 

,016.i 

49.000 

.0201 

.0202 

.0200 

.(^206 

.0204 

.0205 

.0207 

.0-206 

.0198 

.0205 

.0203 

.0171 

60,000 

.0206 

.0213 

.0210 

.0219 

.0213 

.0214 

1 

.0-219 

.0217 

.0206 

.0214 

.0213 

.OIM 

• 

•«■ 


COPPEB  CYLINDERS   FOB  PBESSUBE   GAUGES. 


*G1 


Load  per 

square 

inch  on 

crusher 

gauge  A 

square 

inch 

area. 


Pound*. 
51,000 
S2,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64.000 
65,000 
66.000 
67,000 
68,000 
69,000 
70.000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87.000 
88,000 
89.000 
90,000 
«>1,000 
92,000 
93.000 
94,000 
95,000 
96.000 
97,000 
96.000 
99,000 
100,000 


Total  compreflsions. 


Inch. 
.0220 
.0226 
.0287 
.0244 
.0253 
.0260 
.0272 
.0280 
.0288 
.0302 
.0310 
.0320 
.0326 
.0336 
.0345 
.0852 
.0861 
.0869 
.0880 
.0388 
.0896 
.0404 
.0415 
.0425 
.0429 
.0485 
.0448 
.0455 
.0464 
.0475 
.0479 
.04^4 
.0491 
.0493 
.0501 
.0512 
.0)19 
.0526 
.0533 
.0542 
.0548 
.0552 
.0557 
.0561 
.0571 
.0577 
.0585 
.0588 
.0593 
.0599 


2. 

8. 

4. 

5. 

6. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

.0226 

.0221 

.0233 

.0221 

.0224 

.0232 

.0230 

.0238 

.0230 

.0235 

.0241 

.0238 

.0245 

.0242 

.0247 

.0252 

.0247 

.0251 

.0250 

.0255 

.0263 

.0258 

.0265 

.0259 

.0263 

.0278 

.0266 

.0274 

.0269 

.0272 

.0282 

.0274 

.0283 

.0280 

.0280 

.0289 

.0285 

.0292 

.0288 

.0289 

.0803 

.0295 

.0310 

.0298 

.0300 

.0319 

.0805 

.0317 

.0308 

.0810 

.0824 

.0811 

.0322 

.0315 

.0817 

.0330 

.0320 

.0330 

.0328 

.0329 

.0335 

.0831 

.0839 

.0334 

.0338 

.0345 

.0841 

.0348 

.0344 

.0347 

.0855 

.0352 

.0355 

.0349 

.0351 

.0365 

.0358 

.0363 

.0358 

.0363 

.0373 

.0368 

.0379 

.0367 

.0371 

.0380 

.0874 

.03^4 

.  0375 

.0380 

.0390 

.0881 

.0892 

.0383 

.0391 

.0400 

.0390 

.0399 

'.0393 

.0400 

.0411 

.0400 

.0405 

.0404 

.0405 

.0418 

.0413 

.0416 

.0411 

.0414 

.0423 

.0121 

.0424 

.0420 

.0421^ 
.0430* 

.(M30 

0430 

.Ma5 

.0425 

.0439 

.0435 

.0443 

.0436 

.0436 

.0445 

.(M44 

.0448 

.0443 

.0446 

.0456 

.0450 

.0459 

.0454 

.0456 

.0464 

.0457 

.0464 

.0458 

.0462 

.0470 

.0464 

.0474 

.0464 

.0466 

.0474 

.0473 

.0481 

.0470 

.0476 

.0484 

.0482 

.0487 

.0479 

.0487 

.0491 

.0490 

.(U94 

.0488 

.0491 

.0497 

.0495 

.0600 

.0495 

.0600 

.0606 

.0503 

.0507 

.0500 

.0505 

.0513 

.0508 

.aM3 

.0606 

.0512 

.0517 

.0514 

.aV21 

.0514 

.0519 

.  .0526 

.0521 

.0530 

.0521 

.0527 

.0635 

.0531 

.0537 

.0528 

.0583 

.0540 

.0540 

.0543 

.0535 

.0539 

.0546 

.0546 

.Qsm 

.0548 

.0550 

.0655 

.0551 

.av>H 

.0550 

.0566 

.0560 

.0557 

.0164 

.OviG 

.0563 

.0565 

.05^ 

.0575 

.0562 

.0568 

.0574 

.0569 

.0580 

.0567 

.0573 

.0581 

.0575 

.0584 

.0572 

.0)81 

.0584 

.0584 

.0689 

.0581 

.0585 

.0590 

.0587 

.0)94 

.05H7 

.0594 

.0596 

.a'>93 

.0600 

.0592 

.0601 

.0602 

.0600 

.0606 

.0596 

.0608 

.0607 

.0607 

.0612 

.0602 

.0612 

7. 


Inch. 
.0226 
.0240 
.0248 
.0255 
.0265 
.0276 
.0287 
.0295 
.0305 
.0317 
.0323 
.0831 
.0343 
.0350 
.0357 
.0365 
.0374 
.0383 
.0392 
.0400 
.0409 
.0115 
.  0424 
.0430 
.0440 
.0449 
.0455 
.0466 
.0472 
.0480 
.0487 
.0494 
.0500 
.0607 
.0515 
.0521 
.0529 
.0588 
.0544 
.0560 
.0554 
.0560 
.0565 
.0570 
.0580 
.0587 
.0592 
.0597 
.0604 
.0609 


8. 


9. 


Inch. 
.0224 
.0235 
.0244 
.0250 
.0261 
.0270 
.0279 
.0288 
.0296 
.0309 
.0321 
.0828 
.0340 
.0346 
.0852 
.0361 
.0871 
.0378 
.0386 
.0392 
.0404 
.0414 
.0422 
.0429 
.0438 
.0445 
.0150 
.0461 
.0469 
.0475 
.0481 
.0486 
.0495 
.0505 
.0510 
.0515 
.0524 
.0531 
.0536 
.0545 
.0550 
.0556 
.0565 
.0571 
.0576 
.0581 
.0588 
.0592 
.0597 
.0603 


Inch. 
.0213 
.0222 
.0234 
.0240 
.0250 
.0261 
.0270 
.0277 
.0286 
.0295 
.0805 
.0815 
.0325 
.0334 
.0344 
.0353 
.0863 
.0374 
.0380 
.0388 
.0395 
.0402 
.0411 
.0420 
.0425 
.0431 
.0442 
.0453 
.0460 
.0466 
.0474 
.0480 
.0488 
.0497 
.0604 
.0510 
.0515 
.0525 
.0530 
.0535 
.0540 
.0548 
.0555 
.0563 
.0570 
.0580 
.0584 
.0589 
.0593 
.0596 


10. 


Inch. 

.0221 

.0231 

.0241 

.0251 

.0261 

.0270 

.0279 

.0289 

.0298 

.0306 

.0315 

.0324 

.0335 

.0343 

.0352 

.0860 

.0369 

.0384 

.0390 

.0400 

.0411 

.0419 

.0426 

.0431 

.0438 

.0444 

.0452 

.0460 

.0468 

.0474 

,  .0480 

'  .0488 

,  .0495 

.0500 

.0606 

.0514 

,  .0520 

I  .0528 

I  .0536 

.0544 

.0549 

.  .0554 

I  .0562 

.0669 

.0574 

I  .0580 

I  .0586 

{  .0592 

.0597 

.0608 


Mean. 


Mean 
cor- 
rected 
sets. 


Inch. 

.0223 

.0232 

.0242 

.0250 

.0260 

.0269 

.0279 

.0287 

.0298 

.0309  , 

.0316  i 

.0325  ' 

.0335 

.0343 

.0351 

.0360 

.0370 

.0378  , 

.0386 

.0395 

.0404  I 

.0413  I 

.0421  I 

.0429 

.0436  ; 

.0443 

.0452 

.0460 

.0167 

.0474 

.0482 

.0489 

.0496 

.0503 

.0509 

.0516 

.0523 

.0531 

.0538 

.0546 

.0551 

.0557 

.06&1 

.0670 

.0676 

.0583 

.0589 

.0594 

.0600 

.0605 


Inch. 
.0191 
.0200 
.0210 
.0218 
.0228 
.0237 
.0247 
.0255 
.0266 
.0277 
.02^1 
.0293 
.0308 
.0811 
.0319 
.0328 
.0338 
.0346 
.0351 
.0363 
.0372 
.0381 
.0389 
.0897 
.0404 
.0411 
.0420 
.0128 
.0435 
.0442 
.0450 
.0457 
.0464 
.0471 
.0477 
.0484 
.0491 
.0499 
.0506 
.0514 
.0519 
.0625 
.0582 
.0538 
.0544 
.0551 
.0557 
.0562 
.0668 
.0573 


BRICKS. 


COMPRESSION  TESTS  OF  WHOLE  AND  HALF  BRICKS, 
WITH  PLASTER  OF  PARIS,  CARDBOARD, 
AND  PINE- WOOD  CUSHIONS. 
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BEIGK. 


These  bricks  were  submitted  for  test  by  the  Engineer  Commissioner 
of  the  District  of  Columbia. 

There  are  three  series  of  tests  each  made  on  whole  bricks  and  on 
half  bricks.  In  the  first  series  of  each  size  the  compressed  surfaces 
were  faced  with  plaster  of  paris,  according  to  the  usual  methods 
employed  at  the  arsenal.  In  series  (a)  the  specimens  were  tested 
})etween  cardboard  cushions,  i"  total  thickness  on  each  side,  while  in 
series  (h)  pine-wood  cushions  were  used,  i"  thickness  on  each  side. 
The  cardboard  and  pine-wood  cushions  were  used  at  the  request  of 
the  Engineer  Conunissioner,  District  of  Columbia.  The  same  test 
number  is  used  in  the  tests  of  whole  bricks  of  a  given  manufacture, 
the  subletters  (a)  and  (J)  referring  to  the  tests  with  cardboard  and 
pine-wood  cushions,  respectively. 

The  tests  of  the  half  bricks  ere  designated  in  the  same  manner. 

The  average  strength  of  the  several  groups,  omitting  from  the  com- 
parison those  samples  of  whole  bricks  in  which  there  were  no  repre- 
sentatives in  series  (J)  and  comparing  whole  and  half  bricks  of  the 
isame  manufacture,  are  as  follows:  ^ 

Eitumi  of  results. 


Tests  of  whole  bricks: 

Set  in  plaster 

Cardboard  cushions 
Pine- wood  cushions 

Tests  of  half  bricks: 

Satin  plaster 

Cardboard  cushions 


Pine-wood  cushions 4, 540 


Mean 

Relative 

strength. 

strength. 

9,060 

100 

7,880 

81 

6.480 

60 

5,640 

100 

4,430 

79 

4,540 

1 

81 

Comparison  of  whole  bricks  iviih  half  bricks. 


Set  in  plaster 

Cardboard  cushions 
Pine- wood  cushions 


Whole  bricks. 

Half  bricks. 

Mean 
strength. 

Relative 
strength. 

Mean 
strength. 

Relative 
strength. 

6,990 
6,160 
4,420 

100 
100 
100 

5,640 
4,480 
4,540 

81 

72 

103 

An  examination  of  the  details  of  the  tests  shows  four  individual 
cases  in  which  the  whole  bricks  between  cardboard  cushions  surpassed 
the  strength  of  bricks  of  the  same  manufacture  which  had  plastered 
ftiurfaces.  Those  tested  between  pine-wood  cushions  in  every  case 
were  found  below  the  corresjKjnding  plastered  samples. 

The  half  bricks  with  plastered  surfaces  surpassea  individually  those 
tested  between  cardboard  cushions,  but  among  those  tested  between 
pi.ie-wood  cushions  there  were  instances  of  nigher  strength  in  the 
latter  series. 

Taking  the  general  results,  the  superiority  of  the  plastered  speci- 
mens as  a  whole  is  apparent. 


H.  Doc.  508- 
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Common  Brick 


WHOLK   BRICKS. 


Compressed  surfaces  faced  with  plaster  of  paris. 


No.  of 

No.  of 

Dimensions. 

Sectional 

First 

1 
Ultimate  streofrth. 

test. 

brick. 

Height. 

Compressed  sur- 
face. 

area. 

crack. 

Total. 

Per 

squaiv 

inch. 

Inches, 

Inches. 

Inches. 

So.  inches. 

Pounds. 

Pounds. 

Pwndf. 

10313 

1 

2.50 

4.22 

8.43 

35.57 

86,000 

186,900 

b,'£*) 

10314 

7 

2.48 

4.12 

8.57 

35.31 

107,000 

257,200 

7,2S) 

10315 

13 

2.33 

3.99 

8.47 

33.80 

269.000 

809,500 

9.1-tO 

10316 

19 

2.27 

4.01 

8.19 

33.09 

442,000 

609.000 

18,4A< 

10317 

22 

2.30 

4.02 

8.19 

32.92 

93,000 

446,100 

13,560 

10318 

25 

2.43 

4.11 

8.67 

85.63 

108,000 

284,800 

6,d90 

10319 

28 

2.82 

4.09 

8.36 

34.19 

191,000 

861,500 

10.571) 

10320 

31 

2.55 

4.02 

8.51 

94.21 

216,000 

812,000 

9.120 

10321 

34 

2.41 

4.18 

8.48 

85.46 

143,000 

181,000 

5.110 

10322 

87 

2.88 

4.00 

8.33 

83.32 

164,000 

282,500 

8,4S0 

10323 

43 

2.46 

4.12 

8.57 

85.31 

63,000 

224,500 

6.360 

10324 

45 

2.41 

4.14 

8.57 

35.48 

96.000 

242,700 

6.840 

10325 

48 

2.48 

4.15 

8.59 

85.65 

175.000 

229,900 

6,4» 

10826 

52 

2.36 

4.08 

8.50 

84.68 

142,000 

207,000 

6.97t) 

10327 

hi 

2.60 

4.05 

8.49 

84.38 

144.000 

175,700 

Ml" 

10328 

67 

2.50 

4.16 

9.W 

87.61 

282.000 

653,000 

17,360 

10829 

60 

2.45 

4.26 

8.92 

37.91 

188,000 

686,000 

18,  IW 

10330 

63 

2.49 

4,07 

8.70 

35.41 

185,000 

216,100 

6.100 

10331 

69 

2.57 

4.10 

8.50 

34.85 

158,000 

180,600 

5,1J« 

10832 

75 

2.58 

4.14 

8.58 

35.  f^2 

190,000 

259.900 

7,320 

10333 

81 

2.37 

4.20 

8.54 

35.  K7 

14M,000 

219,800 

6,130 

WHOLE   BRICKS.      SERIES  A. 


Bricks  placed  between  cushions  of  caixiboard,  four  thicknesses  of 
■jV"  each. 
Total  thickness,  i"  on  each  side  of  the  brick. 


No.  of 

No.  of 

Dimensions. 

! 
Sectional 

First 

Ultimate  strength. 

test. 

brick. 

HeiKht. 

Compresaetl  sur- 
face. 

area. 

crack. 

Tola!. 

Per 

square 

inch. 

Inches. 

Inc/ies. 

Inches. 

So.  inches. 

Pounds. 

Pounds. 

Pound*' 

10818a 

2 

2.50 

4.27 

8.44 

86.04 

89,900 

169,100 

4.690 

10314a 

8 

2.42 

4.11 

8.64 

35.10 

77,800 

201,200 

5.7J0 

10315a 

14 

2.38 

4.03 

8.48 

84.17 

169, 100 

211,300 

6,1^0 

10ei6a 

20 

2.32 

4.04 

8.26 

83.87 

866,200 

894.800 

11,820 

10317a 

28 

2.84 

8.92 

8.84 

82.69 

82,100 

514,900 

16.750 

10318a 

26 

2.88 

4.05 

8.40 

84.02 

61,800 

210, 100 

6.1* 

10819a 

29 

2.32 

8.99 

8.22 

82.80 

82,800 

267,200 

7,S40 

10320a 

82 

2.56 

8.97 

8.68 

84.46 

91,500 

207,800 

6,020 

10321a 

85 

2.42 

4.16 

8.47 

86.24 

86,400 

177,900 

5,060 

lC822a 

38 

2.21 

8.96 

8.19 

82.48 

4,200 

292,400 

9,020 

10323a 

44 

2.48 

4.19 

8.59 

35.99 

72,000 

169.300 

4,700 

10324a 

46 

2.50 

4.20 

8.66 

86.38 

98,000 

170,200 

4,6ii0 

10325a 

49 

2.55 

4.06 

8.55 

84.71 

121,000 

197,900 

6,700 

103'26a 

53 

2.36 

4.06 

8.46 

84.85 

4,500 

181,400 

8.830 

10827a 

66 

2.60 

4.22 

8.65 

86.08 

91,000 

139,400 

^'S 

10328a 

68 

2.47 

4.27 

9.05 

88.64 

38,800 

448,200 

11,470 

10329a 

61 

2.46 

4.22 

8.92 

87.64 

181,500 

476,400 

12,6e0 

lOSSOa 

64 

2.48 

4.11 

8.66 

36.59 

71,000 

198,800 

5,150 

10331a 

70 

2.62 

4.10 

8.47 

34.78 

4,000 

164,800 

4.440 

10832a 

76 

2.60 

4.10 

8.60 

84.86 

126,000 

263,800 

7,670 

10388a 

82 

2.86 

4.17 

8.47 

86.82 

8,000 

218,100 

6,170 

BRICKS. 
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WHOLE  BRICKS.      SERIES  B 


Bricks  placed  between  cushions    of  pine  wood  (clear  white-pine 
stock)  i"  thick. 
Total  thickness,  i"  on  each  side  of  the  brick. 


No.  of 

No.  of 

DimcMiNion: 

r 

i. 

Sectional 

First 

Ultimate  strength. 

test. 

brick. 

Height. 

(Xiinprowcd  sur- 
faco. 

area. 

crack. 

Total. 

Per 

square 

inch. 

1 

InchcB. 

Inches. 

Indie*. 

Sq,  inches. 

Pounds. 

Pounds. 

Pounds. 

10318& 

3 

2.50 

4.26 

8.40 

3.x  78 

31,000 

102,100 

2,860 

103146 

9 

2,60 

4.26 

8.44 

35.95 

36,700 

162.200 

4,510 

10S156 

15 

2.38 

4.02 

8.46 

84.01 

108,000 

227,300 

6,680 

10316b 

21 

2.27 

4.05 

8.23 

83.33 

201,000 

368.000 

11,040 

10317b 

24 

2.81 

3.97 

8.18 

32.47 

198,000 

331,900 

10,220 

103186 

27 

2.38 

3.99 

8.41 

33.56 

82,000 

196,600 

h,mi 

10!}19b 

80 

2.85 

4.02 

8.84 

88.53 

52,000 

191,000 

5,700 

10320b 

S3 

2.63 

4.12 

8.61 

85.47 

42,000 

158.900 

4,480 

10321b 

86 

2.43 

4.15 

8.49 

85.23 

45,500 

166,100 

4,710 

10322b 

99 

2.32 

4.06 

8.31 

83.74 

8,000 

182,300 

5.400 

10324b 

47 

2.40 

4.09 

8.55 

84.97 

31,000 

117,800 

8,370 

1032Sb 

50 

2.51 

1.07 

8.67 

35.29 

25.000 

117,700 

3,340 

10327b 

56 

2.40 

4.06 

8.45 

84.81 

69,000 

141,300 

4,120 

10328b 

59 

2.58 

4.10 

9.18 

37.43 

257.000 

846,800 

9,270 

10329b 

62 

2.45 

4.23 

8.89 

37.60 

90,800 

283,800 

7,550 

10330b 

65 

2.51 

4.18 

8.81 

36.83 

35,000 

112, 700 

8,060 

103316 

71 

2.49 

4.00 

8.52 

34.08 

23,500 

188,200 

4,060 

10332b 

77 

2.59 

4.17 

8.55 

35.65 

79,000 

156,800 

4,400 

10333b 

83 

2.37 

4.22 

8.55 

36.08 

17,000 

125,600 

8.480 

HALF   BRICKS. 


Each  half  of  an  entire  brick  tested. 
Compressed  surfaces  faced  with  plaster  of  paris. 


No.  of 

Marks. 

• 

Dimensions. 

Sectional 

First 

Ultimate  strength. 

test. 

1 

Height. 

Compressed  sur- 
face. 

area. 

crack. 

Total. 

Per 

square 

inch. 

Inches. 

Inches. 

Inches. 

Sq.  inches. 

Pounds. 

I'outids. 

Pounds. 

10834 

4 

2.52 

4.25 

4.14 

17.60 

39,800 

88,400 

4,740 

10335 

4 

2.50 

4.25 

4.21 

17.89 

48,500 

87,300 

4,880 

10336 

10 

2.42 

4.15 

4.84 

18.01 

55,000 

111,800 

6,210 

10837 

10 

2.88 

4.15 

4.24 

17.60 

86,000 

102,700 

5,840 

10838 

16 

2.39 

4.15 

4.20 

17.43 

59,000 

119.600 

6,860 

10839 

16 

2.39 

4.14 

4.88 

17.93 

82,000 

147,500 

8,280 

10340 

40 

2.86 

4.12 

4.16 

17.14 

78.000 

101,800 

5,910 

10341 

40 

2.82 

4.12 

4.16 

17.14 

68,000 

100,400 

5,860 

10342 

66 

2.58 

4.17 

4.80 

17.93 

80,500 

85,900 

4,790 

'      10843 

66 

2.52 

4.15 

4.44 

18.43 

49,900 

93,800 

5,090 

10344 

72 

2.46 

4.09 

4.21 

17.22 

65,000 

85.600 

4,970 

10345 

72 

2.46 

4.09 

4.26 

17.42 

84,000 

95,700 

5,490 

10346 

78 

2.60 

4.16 

4.2:^ 

17.60 

63,000 

86,200 

4,900 

10347 

78 

2.61 

4.17            4.25 

17.72 

59,000 

92,100 

5,200 
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HALF  BRICKS.      SERIES  A. 


Each  half  of  an  entire  brick  tested. 

Compressed  between  cushions  of  card  board. 

Total  thickness  of  card  board  each  side  of  the  brick,  i 


No.  of 

Marks. 

Dimensions. 

Sectional 

Firet 

Ultimate  strength. 

test. 

Height. 

Compressed 
surface. 

area. 

• 

craclt. 

Total. 

Per 

squarv 

inch. 

Inches. 

Inches.       Inches. 

So.  inches. 

Pounds. 

Pounds. 

PovntU. 

108S4a 

5 

2.48 

4.26            3.77 

16.0(5 

34.200 

53,700 

3,340 

10835a 

5 

2.50 

4.26    1        4.27 

18.19 

53.000 

7e,800 

4.211) 

10336a 

11 

2.44 

4. 10            4. 22 

17.30 

30,000 

71,300 

4,  lit 

10337a 

11 

2.42 

4.11             4.31 

17.71 

22.300 

76,600 

4.:«0 

10338a 

17 

2.38 

4.03 

4.25 

17.13 

31.000 

106,200 

6.J00 

10330a 

17 

2.87 

4.06 

4.19 

17.01 

66.800 

107.400 

6,310 

10340a 

41 

2.86 

3.96            4.17 

16.51 

28,000 

87,200 

5.280 

103410 

41 

2.87 

8.98            4.07 

16.20 

35,200 

92,800 

5,730 

10342a 

67 

2.49 

4.06            4.31 

17.50 

46,000 

70.100 

4.010 

10343a 

67 

2.46 

4.09 

4.39 

17.96 

41.500 

67.800 

3.7HI 

10344a 

73 

2.58 

4. 19            4.  29 

17.98 

56.800 

66.900 

S.7J0 

10345a 

73 

2.60 

4.18 

4.34 

18.14 

64.U0O 

77.800 

4,*jyo 

10346a 

79 

2.58 

4.29 

4.28 

18.36 

40.000 

58.100 

3.100 

10S47a 

79 

2.67 

4.29 

4.32 

18.53 

23,000 

65,300 

3,520 

1 

HALF  BRICKS.      SERIES  B. 


Each  half  of  an  entire  brick  tested. 
Compressed  between  cushions  of  pine  wood. 
Total  thickness  of  wood  each  side  of  the  brick,  i". 


) 

No.  of 

Marks. 

Dimensions. 

Sectional 

First 

Ultimate  e 

itrength. 

' 

test. 

Height. 

Compressed 
surface. 

area. 

crack. 

Total. 

Per 
sQUsre  , 
ineh. 

Inches. 

Inches. 

Inches. 

So.  inches. 

Pounds. 

Pounds. 

Pound*.  1 

10334b 

6 

2.39 

4.09 

4.84 

17.75 

11,200 

64,200 

s,fia)  1 

10335b 

6 

2.43 

4.12 

8.77 

16.58 

84.200 

53,000 

3.410 

10386b 

12 

2.44 

4.15 

4.19 

17.89 

18,000 

66,500 

3.250 

10837b 

12 

2.41 

4.14 

4.36 

18.05 

48,000 

68,500 

3,800   , 

10338b 

18 

2.42 

4.18 

4.30 

17.97 

40,000 

118,000 

6,290 

10339b 

18 

2.42 

4.21 

4.35 

18.31 

20,000 

86,100 

4,650 

10340b 

42 

2.29 

4.09 

4.21 

17.22 

60,000 

94,800 

5.510 

10341b 

42 

2.80 

4.10 

4.10 

16.81 

91,500 

108,100 

6,130 

10842b 

68 

2.53 

4.16 

4.26 

17.  ?2 

68,000 

77,300 

4.360 

10848b 

68 

2.50 

4.12 

4.32 

17.80 

66,000 

84,800 

4.760 

10844b 

74 

2.56 

3.98 

4.20 

16. 72 

54.300 

95,800 

5.700   , 

10345b 

74 

2.52 

8.99 

4.22 

16.84 

37,500 

98,600 

5.S50 

10346b 

80 

2.66 

4.26 

4.32 

18.40 

11,000 

49,400 

2,6» 

10347b 

80 

2.65 

4.25 

4.29 

18.23 

51,000 

63,400 

8.«) 

BBICKS. 
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The  following  data  were  furnished  by  the  Engineer  Commissioner, 
District  of  Columbia. 

Bricks  of  the  same  kind  and  manufacture  are  tabulated  in  groups, 
sep>arated  from  the  others  by  an  intervening  space. 


No.  of 
brick. 


1 
2 
8 
4 
5 
6 

7 

8 

9 

10 

11 

12 

13 
14 
15 
16 
17 
18 

19 

20 
21 

22 
23 
24 

25 

26 
27 

28 

30 

31 
32 
33 

31 
3o 
:26 

37 
;.s 
30 
40 
41 
42 

43 

44 

45 
46 
47 

48 
49 
50 

51 
52 
53 

54 


Kind. 


Method  of  manufacture. 


Color. 


Paying 

do. 

do. 

do. 

do. 

do. 


.do 
.do 
.do 
.do 
.do 
.do 

.do 
.do 
.do 
.do 
.do 
.do 


Machine;  stiff  mud;  re-pressed;  end  cut. 
do 


Building  . 


.do 
.do 


.do . . . . 

.do.... 
.do.... 


.do 
.do 
.do 

.ilo 
.do 
.do 

..lo 
.do 
.do 

.do 
.do 
.do 

.do 
do 
.do 
.do 
.do 
.do 

.do 

.do 


.do. 
.do. 
.do. 
.do. 

.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Machine;  stiff  mud;  Ride  cut 
do 


.do. 
.do. 
.do. 
.do. 


Machine;  semidry 


.do. 
.do. 


Machine;  stiff  mud;  side  cut 

do 

do 


.do. 
.do. 
.do. 


Machine;  semidry;  re-pressed 

do 

do 


.do. 
.do. 
.do. 


Hand; 

do. 

do. 


soft  mud 


Medium  red 

do 

do 

do 

do 

.....do 


.do 
.do 
.do 
.do 
.do 
.do 


Darker  than 
Medium  red 

do 

do 

do 

do 


average. 


Buff,  with  light  and 
dark  brown  speck.**. 

do 

....do 


Drab  (no  speckles) 

do 

do 


Medium  red. 

do 

do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


.do 
.do 
.do 

.do 
.do 
.do 

.do 
.do 
.do 

.do 
.do 
.do 
.do 
.do 
.do 


Machine;  semidry;  re-pressed With      numerous 

I     .strt>aks  and  blotches. 
do I do 


!    Water 
absorbed 

in  24 
hours  by 
weight. 


Sewer do. 

do \ do. 

do do. 


.do 
.do 
.do 

.do 
.do 
.do 


.do 


.do 
.do 
.do 


Hand;  soft  mud Darker  than  average 

do ' do 

do f do 


.do. 
.do. 
.do. 


Machine;  semidry:  re-pressed 


.do 
.do 
.do 


Medium  red 


Per  cent. 
13.8 
13.7 
14.1 
13.1 
14.0 
10.1 

11.1 
9.6 
14.1 
10.5 
11.0 
10.9 

7.1 
8.6 
9.1 

11.7 
8.9 

11.3 

5.3 

5.9 
6.2 

0.5 
0.3 
0.18 

18.3 

10.6 

7.9 

9.5 
7.4 
tJ.3 

8.1 
7.9 

8.6 

11.0 
10.4 
10.0 

7.2 
5.8 
6.4 
9.4 
6.3 
6.4 

10.0 

9.8 

10.9 

13.7 

9.6 

7.7 
7.6 
8.4 

9.1 

8.9 
8.4 

11.1 
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BBIOKS. 


No.  Of 
brick. 

Kind. 

Sewer 

do .... 

Vitrified 
sewer. 

do 

do 

do 

do 

do 

Common  .. 

do.... 

do 

do 

do 

do 

Sewer 

do 

do.... 

do 

do.... 

do 

do.... 

Method  of  mAnufactoie. 

Color. 
Medium  red 

Water 
absorbed 

in  24 

hours  hy 

weighL 

65 
66 

67 

68 
69 

60 
61 
62 

63 
64 
65 
66 
67 
68 

69 
70 
71 
72 
78 
74 

75 
76 
77 
78 
79 
80 

81 

82 
88 

Mftchine:  semidrv:  re-oresBed 

Ptrcntl. 

12.  y 

do 

do 

10.5 

Machine ". . . 

Light    brown,    dark 

speckles. 
do 

1,2 

do 

0.4<i 

do 

do 

0.6i 

do 

Buff 

1.2 

do 

do 

2.4 

do 

do 

L05 

Machine:  soft  mud 

Medium  red 

9.1 

do 

do 

9.8 

do 

do 

10.4 

do 

do 

10.7 

do 

do 

9.5 

do 

do 

10.2 

Machine:  semidrv:  re-oressod 

do 

11.8 

do 

do 

12.9 

do 

10.4 

do 

do 

10.7 

do 

do 

9.8 

do 

do 

T.6 

do 

do 

9.6 

do .... 

do 

do 

9.U 

do .. .. 

do 

do 

do 

do 

Lighter  than  average. 

]  Reddish    brown    on 
exterior  and  cherry- 
red  inside. 

11.  f> 

.. ..  .do .... 

do 

10.4 

....  .do . . .. 

do 

IS.  4 

....  .do .... 

do 

13.1 

do .... 

do .... 

Machine:  stiff  mud:  side  cut 

r    $.0 

do 

6.5     1 

....  .do .... 

do 

7.1 

*■               1 

CEMENT. 
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CEMENT. 

Investigative  work  has  been  conducted  with  diiferent  brands  of 
cements  under  the  following  heads: 

Chemical  analyses  of  composition  of  the  material  and  cement  rock. 

Fineness  of  grinding. 

Specific  gravity. 

Determination  of  water  and  carbon  dioxide  in  the  material  after 
hydration. 

Kate  of  setting. 

Temperature  acquired  during  setting. 

Retarded  sets. 

Behavior  during  mixing  of  material  with  and  withouta^^restrainer.'' 

Absorption  of  water  by  grout  mixtures  and  compressive  tests. 

Loss  in  weight  of  grouts  set  in  air. 

Material  which  set  in  air  at  different  temperatures. 

Strength  after  exposure  to  higher  temperatures. 

Testa  on  tensile  and  compressive  strength. 

The  following  brands  were  used  in  these  tests: 


Brand. 


Class. 


Alpha '  Portland 

A  tiaa do . . . 

Lchli^h do. . . 


Star 

Storm  King 

Whitehall 

Alsen 

Dye  kerhoff 

Jowon 

St«el 

Cathedral 

SUlca 

Akron  Star 

Austin 

Bonneville  Improved  . . 

Hoffman 

Mankato 

Newark  and  Roeendale 

Norton 

ObeliBk 

Potomac 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


SlftK 

Portland  and  sand  composite 

Portland  and  limestone  composite 

Natural 

do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Location  of  works. 


Easton,  Pa. 
Northampton,  Pa. 
West  Coplay,  Pa. 
Siegfried.  Pa. 
Akron.  N.  Y. 
Ceraenton,  Pa. 
Germany. 

Do. 
Belgium. 
Chicago,  111. 
New  York. 

Do. 
Akron.  N.  Y. 
Manknto,  Minn. 
Siegiried.  Pa. 
Roeendale,  N.  Y. 
Mankato,  Minn. 
Whiteport.  N.  Y. 
Bin ne water,  N.  Y. 
Akron,  N.  Y. 
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CHEMICAL  ANALYSES  OP  CEMENTS. 


Brand. 


Class. 


Alpha Portland 

Atlas do . . . 

Krause do... 

Lehigh • do... 


.do 


.do 

.do.... 


Star,  earlier  man- 
ufacture. 

Star,  with  plaster.  . 

Star,    without 
plaster. 

Storm  King do 

Whitehall do 

Alsen do 

Dyckerhoff do 

Qermania ! do 

Josson do 

Steel ,  Slag.. 

Cathedral Portland  com- 
posite. 

Silica 

Akron  Star 

Austin 

Bonneville    Im- 
proved. 

Hoffman 

Mankato 

Newark  and  Roe- 
endale. 

Norton 

Obelisk 

Potomac 


.do 
Natural 
do.. 

>  •  •  *  ■  Uw   m  m 


.do 
.do 
.do 


.do 
.do 
.do 


Silica. 


20.60 
18.32 
20.76 
28.84 
22.00 

22.00 
22.45 

22.94 
20.30 
20.42 
20.01 
22.54 
22.92 
30.98 
57.76 

23.10 
20.40 
19.02 
30.40 

25.00 
27.70 
28.71 

26.66 
23.70 
32.00 


O'J.V^^Alum- 
irSn.  '   '^^' 


2.91 
8.36 
1.76 
1.30 
2.76 

2.60 
2.53 

2.90 
2.95 
2.10 
8.95 
2.68 
2.46 
Trace. 
.98 

.92 
2.56 
L24 
2.60 

2.27 
1.86 
3.60 

8.02 
3.30 
2.70 


11.20 

11.22 

6.68 

8.12 

9.67 

9.00 
9.27 

6.80 

10.87 

n.oo 

7.48 
7.92 
7.98 
14.82 
3.60 

4.74 

6.22 

8.96 

10.36 

8.93 
7.06 
5.88 

11.48 

16.70 

8.79 


Lime. 


Mag- 
nesia. 


59.00 
60.00 
62.00 
61.58 
57.00 

59.90 
60.27 

48.74 
02.15 
57.50 
63.02 
62.36 
63.39 
43.00 
84.13 

41.77 
40.64 
41.18 
52.12 

39.30 
37.00 
27.00 

38.38 
37.00 
33.89 


Ox- 
ides  of 
sodi- 
um 
and 
potas- 
sium. 


Sul- 
phur 

tri- 
ozide. 


Man-    C&:- 
ga-      b"'i 
nous      •!■ 
oxide,  oxi'l' 


3.25 
8.78 
4.63 
2.48 
3.42 


L40 

0.3S 

L40 

1.21 

1.60 

2.07 

.46 

9.85 

25.80 

26.58 

.21 


.66 
2.91 
1.27 
1.24 


16.18  I    4.26  I  1.40 

22.63    i  1.23 

80.00   '  1.80 

16.41    '  1.85 

15.30    1.98 

18.10  I ;  1.31 


8.50 

1.96 

<••> 

8.59, '      .60 

1 

l.ft 

20.72 

2.83 

1.* 

2.51 

1.10 

1- 

2.53 

2.26 

4.19 

L23 

1.62 

i.i«' 

1.15 
Trace. 

.  3.3-1 

1.28 

\y. 

4.16   

3.44 

3.«' 

1.04 

1.00 

1.4^ 

19.00 

1.:^ 
:io: 


■2.T5 
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CHEMICAL  ANALYSES  OP  CEMENT  ROCK. 


Description. 


Cement  rock,  used  by  Bonneville  Port- 
land Cement  Co 

Limestone,  used  by  Bonneville  Port- 
land Cement  Co 

Dark  cement  rook,  used  by  Newark 
and  Rosendale  Lime  and  Cement  Co. 


Silica. 


23.20 

1.08 

22.69 


Oxide 

of 
iron. 


Alu- 
mina. 


2.00 

.27 

3.28 


6.52 


5.52 


Lime. 


Mag- 
nesia. 


Sul-    '»  Car- 

tri-        ®°^    I  <iiox- 
oxide.  ^*'*^^^'     ide 


34.20  I  1.90 

54.80  I  .52 

20.90  13.75 

I 


FINENESS  OF  GRINDING. 


The  fineness  of  the  cements  was  determined  bj"  the  usual  method  of 
sifting  and  by  means  of  a  winnowing  device.  The  sieves  emplov^ 
included  an  oi-dinary  nest  of  laboratory  sieves,  fine  wire  cloth,  and  silk 
bolting  cloth;  also  a  special  brass  wire  cloth  sieve,  electroplated  to 
reduce  the  size  of  the  meshes.  The  number  of  meshes  per  square  imb 
and  their  sizes  are  shown  in  the  following  table: 


CEMENT. 

SIEVES. 


475 


Meshes. 


Description. 


Size. 


Laboratory  nest. 


Bran  wire 


Bolting  cloth,  No.  20 

Brass  wire,  electroplated 


Number  of. 

Per  square 
Inch. 

Maximum. 
Inch. 

Minimum. 

Inch. 

a4D 

al,600 

.0162 

.0132 

a60 

a3,600 

.0148 

.0078 

o80 

a  6, 400 

.0090 

.0057 

a  100 

fllO.OOO 

.0079 

.0056 

98x100 

9,800 

.0058 

0067 

112  X  118 

18,216 

.0061 

.0050 

156  X  170 

26.360 

.0037 

.0034 

188x196 

87,224 

.0031 

.0028 

174x^32 

31,668 

.0027 
b.0020 

.0025 

a  Nominal. 


f>  About. 


The  188  X  198  brass  wire  cloth  and  the  No.  20  bolting  cloth  were 
each  commercially  rated  as  No.  200  sieves.  The  openings  in  the  bolt- 
'ing  cloth  were  smaller  than  those  of  the  wire  sieve,  notwithstanding 
the  lesser  number  of  meshes  per  square  inch,  due  to  the  difference  in 
the  diameter  of  the  wire  and  the  size  of  the  silk  threads,  modified  by 
the  manner  in  which  the  bolting  cloth  is  woven  to  maintain  meshes  of 
uniform  size  throughout  the  fabric.  In  order  to  obtain  a  liner  sieve  a 
bi-ass  wire  cloth  was  electroplated,  increasing  the  size  of  the  wires  and 
diminishing  the  openings.  In  this  manner  meshes  were  obtained  which 
measured  about  .002  and  less  in  diameter.  It  was  very  slow  work 
using  the  plated  sieve  and  the  practical  limit  of  fineifess  is  found  in  the 
Xo.  20  bolting  cloth.  Finer  material  was  separated  by  the  use  of  a 
winnowing  device  in  which  an  air  blast  was  directed  against  the  cement 
as  it  fell  from  the  No.  20  bolting  cloth,  collecting  the  material  which 
settled  in  a  trough  at  different  distances  from  the  sieve.  The  sieve  was 
attached  to  a  clapper  which  was  adjusted  in  front  of  a  toothed  wheel, 
and  upon  rotating  the  latter  a  very  energetic  shaking  took  place.  The 
approximate  sizes  of  the  coarser  grains  thus  sorted,  measured  by 
means  of  a  microscope,  using  polished  sections  of  tensile  briquettes, 
are  given  belo\v: 


Grade. 


Diameter  of  grains). 


Maximum.    Average. 


Inch. 

O !         .0025 

k  A  and  A ;  .0021 

B ,  .0017 

CandD I         .0013 

E 0008 


Inch. 
.0013 
.0010 
.0008 
.0001 
.0002 


Finer  grains  were  carried  down  with  the  coarser  parts  in  each  grade, 
measuring  ".0001  and  less  in  diameter.  The  largest  part  of  the  win- 
nowed material  was  collected  in  grades  O,  i  A,  and  A,  which  comprised 
JO  per  cent  of  that  which  passed  through  the  sieve,  6  per  cent  was  in 
grade  B,  less  than  2  per  cent  in  grade  C,  and  less  than  1  per  cent  each 
m  D  and  E.     The 'separation  into  different  sized  grains  was  generally 
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more  efficiently  accomplished  with  the  Portlands  than  with  the  natural 
cements.  With  the  latter  class  there  was  a  greater  tendency  in  the 
finer  particle's  to  adhere  to  the  coareer  grains  and  to  be  carried  down 
with  them. 

The  relative  proportions  of  gmins  of  different  sizes  found  upon 
sifting  were  as  loUows: 


Brand. 


Atlas 

Star 

Allien 

Steel 

Hoffman . 
Mankato , 
Norton . . , 


Class. 


Portland 

do... 

do... 

Slag 

Natural.. 

do... 

do... 


Size  of  grain. 


>.0058 


Percent. 
11.2 
12.9 
19.3 
2.8 
14.1 
33.6 
12.5 


.0050 


0034 


.0027       <.11UL': 


Per  cent.  I  Per  cent. 


3.8 
4.7 
5.7 


9.1 

10.4 

7.9 


Percent. 


6. 
11. 


8.2 
9.1 


1.9 


6.4 


12. 
23. 
17. 


Perrfnf. 
60.6 

42 
70 


Chemical  analyses  were  made  on  sifted  and  winnowed  mat^^rial. 
Some  earlier  analyses  showed  differences  in  the  composition  of  th»; 

§  rains  of  different  sizes  from  one  bi-and  of  cement  then  examined. 
ubsequently  there  were  67  complete  analj^ses  made  on  different  sized 
grains  from  seven  brands,  the  results  of  which  showed  substantially 
tne  same  composition  which  was  found  in  the  material  taken  from  the 
barrels.  In  this  series  of  determinations  5  Portland  cements  were 
used.  1  slag  cement,  and  1  natural  cement. 

SI'ECIFIC  GRAVITY. 

The  specific  gi'avity  determinations  of  loose  material  were  made 
with  a  ochumann  volumeter,  in  which  the  displacement  of  a  quantity 
of  liquid  shows  the  volume  of  the  cement,  benzine  being  the  liqn'd 
used.  The  specific  gravity  of  hydrated  material  in  the  cake  was  deter- 
mined by  means  of  a  chemical  balance,  weighing  the  material  in  air 
and  in  water.  Account  was  taken  of  the  water  absorbed  when  the 
cement  was  immersed,  thus  making  the  necessary  correction  for  voids. 
The  results  on  the  loose  material  taken  from  the  barrels  were  as  follo^v-: 


Brand. 


Alpha 
Atlas. 
Star.. 


Storm  King 
Whitehall.. 

Alsen 

Dyckerhoff. 

Josson 

Steel  

Cathedral .. 


Silica. 


Au.stin 

Bonneville  Improved .. 

Hoffman 

Mankato 

Newark  and  Ronendale 

Norton 

Obelisk 

Potomac 


Class. 


Portland 

do... 

do... 

do... 

do... 


.do 
.do 
.do 
.do 
.do 


Slag 

Portland— sand 
composite. 

Portland  —  lime- 
stone compjoaite. 

Natural 

do 


.do 
.do 
.do 
.do 
.do 
.do 


Specific 
gravity. 


3.11 
8.09 
3.10 
3.12 
3.13 

3.07 
3.13 
3.08 
8.11 
8.04 
2.74 
2.83 

•2.87 

3.15 
2.S') 
3.  Of) 
2.93 
3.06 
3.03 
3.12 
•2. 94 


KemarkM. 


Earlier  lot. 

With  plaster,  38  days  after  grinding 
Without  plaster,  38  da vs  after  grind- 
ing. 

14  days  after  grinding. 


13  days  after  grinding. 
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The  specific  ffi*avity  of  loose  material  which  was  spread  out  in  layers 
1  inch  thick  and  exposed  to  the  air  in  a  dry,  cool  storehouse,  was  found 
as  shown  in  the  next  table. 


Brand. 

Class. 

Specific 
gravity. 

Remarks. 

star,  with  plaster 

Star,  without  plaster .... 

Portland 

3.09 
3.08 
8.06 
8.04 
8.09 
8.09 
.     3.03 
3.04 
2.82 
2.75 

After  14  days'  exposure  to  the  air. 
After  28  days'  exposure  to  the  air. 
After  14  days'  exposure  to  the  air. 
After  28  days'  exposure  to  the  air. 
After  14  days'  exposure  to  the  air. 
After  28  days'  exposure  to  the  air. 
After  14  days'  exposure  to  the  air. 
After  28  days'  exposure  to  the  air. 
From  a  barrel  about  10  years'  old. 
Do. 

do 

do 

Whitehall 

do 

do 

Newark  and  Roeendale . 
Norton 

do 

Natural 

do 

do 

Not  known 

do 

After  heating  the  material  to  110^  C.  and  to  redness  the  results 
were  as  follows: 

SPECIFIC  GRAVITY  AND  LOSS  IN  WEIGHT  UPON  HEATING. 


Brand. 

Specific  gravity. 

Loss  in  weight. 

Remarks. 

Original 
condi- 
tion. 

After 
heating 
to  110°  C. 

3.13 

3.09 
3.07 
3.15 

3.09 
3.04 

After 
heating 
to  red- 
ness. 

I'pon 
heating 
to  110°  C. 

Upon 
heating 
to  red- 
ness 
from 
]10»C. 

1 
» 

'    Star,  wi th  plaster . . 

1 
Star,  without  plas- 
ter. 

Whitehall 

3.12 

3.09 
3.08 
8.13 

3.06 
3.01 
3.13 
3.09 

3.15 

3.18 
3.16 
3.17 

3.18 
3.15 
3.15 
8.19 
8. -23 
2.91 
8.00 
8.16 

8.15 
3.14 
3.03 

Per  cent. 
0.14 

0.19 
0.52 
0.20 

0.22 
0.45 

Per  cent. 
0.61 

2.11 
2.06 
0.80 

1.96 
1.74 
0.59 
L85 
2.25 
2.53 
22.24 
4.58 

6.86 

7.20 

a  9. 10 

Fresh  material  from 

barrel. 
Exposed  to  air  14  days. 
Exposed  to  air  28  days. 
Fresh  material  from 

barrel. 
Exposed  to  air  14  days. 
Exposed  to  air  28 days. 
Fresh  material. 
Exposeil  toair  14  days. 
Exposed  to  air  28  days. 
From  barrel. 
Do. 
Do. 

Exposed  to  air  14  days. 
Exposed  toair28duvs. 
About  10  vears  old. 

Cathedral 

3.08 
3.09 
2.84 
2.89 

0.30 

2.83 
2.87 
8.06 

8.03 

0.15 
0.13 
0. 

.20 

Silica 

Newark  and  Ro- 
sendale. 

Norton 

8.01 
3.01 

2.82 
2.75 



TTnknoWTi 

3.07 

a  10. 60               Do. 



a  Total  loss  in  heating  from  atmospheric  temperature. 

From  the  above  it  appears  that  drj^ing  at  110^  C.  does  not  materially 
change  the  specific  gravity  of  the  material,  but  heating  to  redness 
restores  the  cement  to  its  primitive  value  as  it  came  from  the  barrel, 
or  raised  it  above  the  vahie  found  in  the  first  determination.  The 
los.ses  in  weight  upon  heating  are  shown  in  the  above  table,  and  it  will 
be  .**een  that  the  most  marked  changes  in  specific  gravity  are  accom- 
panied by  coiTesponding  losses  in  weight.  The  large  loss  in  weight 
upon  heating  the  Silica  cement  to  redness  is  attributed  to  the  presence 
of  crushed  limestone,  which  the  manufacturers  state  formea  60  per 
cent  of  this  product. 

Determinations  were  made  on  material  which  had  been  mixed  with 
water,  set  different  intervals  in  air  or  in  water,  and  reground  to  pass 
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a  No.  40  sieve.    The  following  table  shows  results  of  this  kind,  includ 
ing  also  a  statement  of  the  losses  in  weights: 

SPECIFIC  GRAVITY  DETERMINATIONS  ON   MATERIAL  WHICH  HAD  BEEN  MIXED  WITH 

WATER  AND  THEN  REGROUND. 


Brand. 

Spociflc  gravity. 

Loss  in  weight. 

1 

t 

1 

Original 
condi- 
tion. 

After 
heating 
to  110°  C. 

After 
heating 

to 
redness. 

• 

Upon 
heating 
tollO°C. 

Upon 
heating 

to  red- 
ness from 

110°  C. 

RemarlcH. 

Star,  with  Dlaster.. 

2.47 

2.57 
2.34 
2.59 
2.40 

3.21 

8.17 
3.14 
8.14 

Per  ct^nt.   Per  cent. 
10.21    r     11-10 

Set  1  dfiv  in  air.  6  4avs 

6.76 

9.20 

4.92 

14.33 

7.89 

12.83 

4.52 

4.68 

8.43 
11.92 

8.14 
12.35 

9.65 
13.20 
10.60 
11.38 

8.40 
13.45 

8.90 

8.47 
11.34 
14.79 

15.58 

10.65 

10.21 
15.01 
11.35 

in  water. 
Set  7  days  in  air. 
Set  28  days  in  water. 
Set  28  days  in  air. 
Set  1  day  In  air,  6  da\> 

in  water. 
Set  7  days  in  air. 
Set  28  days  in  water. 
Set  28  days  in  air. 
Set  7  days  in  water. 
Set  9  days  in  air. 
Set  28  days  in  water. 
Set  28  days  in  air. 
Set  24  hours  in  air. 
4  hours  retarded. 

Set  7  days  in  water. 
Set  7  days  in  air. 

Star,  without  plas- 
ter. 

2. 58            S-  IK 



2. 27 

a  U 

Whitehall 

2. 66            .^.  1  i 

2.47 
2.68 
2.38 

3.20 
3.22 
8.23 

Newark  and  Ro- 
sendale. 

2. 63            8-  23 

2.W 
2.35 
2.26 

2.27 

2.62 
2.36 
2.27 

2.29 

2.80 

2.87 
2.65 

3.21 
3.18 
3.21 

1 

3.20    1 

3.21 

8.16 
3.14    ' 
3.18    : 

8.71 

9.1U 

12.57 

12.32 

2.53 

Set  28  davs  in  water. 

2.86 

Hot  28  davB  in  air. 

1 

The  number  of  hours  retarded  in  the  column  of  remarks  opposite 
the  last  three  samples  of  Whitehall  cement  refers  to  the  interval  of 
time  after  first  mixing  with  water  before  the  material  was  put  into 
cubical  molds.  The  cement  was  reground  and  retempered  with  water 
in  the  last  two.  When  30  days  old  compression  tests  were  made  of 
the  cubes,  fragments  of  which  were  again  ground  and  the  determina- 
tions as  above  followed  on  specific  gravity  and  losses  in  weight' due  to 
heating. 

Results  on  reground  material  from  tensile  briquettes,  those  which 
set  in  air  and  those  which  set  in  water,  are  found  in  the  tables  which 
come  next,  to  which  is  added  a  table  showing  the  comparative  values 
thus  obtained. 
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SPECIFIC  GRAVITY  DETERMINATIONS  ON  REGROUND  MATERIAL  FROM  TENSILE 

BRIQUETTES.  WHICH  WERE  SET  IN  AIR. 


! 

1 

• 
Specific  gravity. 

Loss  in  weight. 

« 

Remarks. 

Bmnd. 

Original 
condi- 
tion. 

Alter 
heating 
tollO«^. 

After 
heating 
to  red- 
ness. 

Upon 
Upon    ;  heating 
heating     to  red- 
tollO°C.  nesB.from 
1   110°  C. 

Alpha 

2.67 
2.66 
2.61 
2.78 
2.60 
2.72 
2.42 

2.60 
2.75 
2.69 

2.70           »  11 

Per  cent.    Per  cent 
8.8    1         6.9 
4.4    1         6.9 
3. 8             7. a 

.\tlaa 

2.68 
2.71 

3.17 
3.14 
3.15 
3.10 

Star 

Storm  King 

Alsen 

2.87 
2.63 

2.8 
4.0 

6.5 

7.7 

Dyckerhofl 

Steel 

2.75 
2.51 

2.61 
2.77 
2.80 

3.13 
2.96 

8.05 
3.13 
3.11 

2.9 
2.9 

2.6 
5.8 
2.1 

6.5 
6.7 

13.0 
4.5 
9.6 

1     Bonneville      Im- 
proved   

Hoffman 

Xorton 

SPECIFIC  GRAVITY  DETERMINATIONS  ON  REGROUND  MATERIAL  FROM  TENSILE 

BRIQUETTES,  WHICH  WERE  SET  IN  WATER. 


Brand. 

Specific  gravity. 

Loss  in  weight. 

Remarks. 

Original      After 
condi-      heating 
tlon.      to  110°  C. 

After 
heating 
to  red- 
ness. 

Upon 
heating 
to  110°  C. 

Upon 
heating 
to  red- 
ness, from 
110°  C. 

,      Alpha 

2.52 
2.56 
2.58 
2.69 
2.49 
2.68 
2.40 

2.60 
2.62 

2.58 

2.72 
2.64 
2.68 
2.80 
2.54 
2.72 
2.47 

2.65 
2.66 
2.78 

3.09 
8.06 
3.09 
8.17 
8.06 
8.14 
2.94 

3.00 
3.10 
8.13 

Per  cait. 
5.5 
6.5 
4.8 
3.1 
4.9 
4.0 
5.1 

3.5 
3.3 
3.3 

Per  cent. 
8.2 
5.9 
8.0 
7.8 
8.9 
6.9 
7.4 

12.0 
1L8 
11.8 

Atlas 

1     Star 

Storm  King 

Alsen 

Dvckerhoff 

.*<t«el 

Bonneville       Im- 
proved   

Hoffman 

Norton 

COMPARISON  OF  SPECIFIC  GRAVITY  DETERMINATIONS  ON  REGROUND  MATERIAL  FROM 

TENSILE  BRIQUETTES,  SET  IN  AIR  AND  SET  IN  WATER. 


Brand. 

Specific  gravity. 

Excess  of 
specimen 
set  in  air. 

Specific 
gravity, 
original 
malerial 
from 
barrel. 

Set  in  air. 

Set  in 
water. 

Alpha 

2.67 
2.66 
2.61 
2.78 
2.60 
2.72 
2.42 
2.60 
2.75 
2.69 
2.75 

2.52 
2.56 
2.58 
2.69 
2.49 
2.66 
2.40 
2.60 
2.62 
2.58 
2.76 

0.15 
.11 
.08 
.09 
.11 
.04 
.02 

0. 
.18 
.09 
-.01 

3.11 
3.09 
8.10 
8.07 
8.08 
8.11 
2.74 
2.85 
3.06 
8.08 
8.12 

Atlas 

Star 

Storm  King 

•     Alsen 

I>y  ckerhofl 

Steel 

Bonneville  Improved 

Hoffman ».....'..... 

Norton 

Obelisk 

Means  of  determlnatlonfl 

2.66 

2.59 

.07 

8.08 
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In  the  table  which  next  follows  the  material  on  which  the  determina 
tions  were  made  was  taken  from  a  scries  of  tests  on  the  influent  of 
exposure  to  different  temperatures  while  setting.  The  cubes  which 
set  at  the  temperatures  taoulated  at  36°  F.  and  0°  F.  were  kept  in  -a 
cold-stoi'age  warehouse  during  the  period  of  three  months,  the  i'mv' 
intervening  between  the  mixing  with  water  and  when  the  samples  wor»^ 
tested.  The  specific  gravity  determinations  followed  soon  after  the 
tests  for  strength  were  completed. 

SPECIFIC  GRAVITY  DETERMINATIONS  ON  REGROCND  MATERIAL  FROM  2r  CUBES  SET  IN 
AIR,  WmCH  WERE  EXPOSED  TO  DIFFERENT  TEMPERATURES  WmLE  SETTING. 

[Dried  at  110°  C.  before  making  the  determinations.] 


Temperatures  while  settinir. 


Brand. 


star 

Storm  King 

Alsen 

Josson 

Steel 

Austin 

Bonneville  Improved. 

Hoffman 

Norton 

Obelisk 


86°  F. 


2.76 

2.67     1 

2.83 

2.79     ' 

2.76 

2.53 

2.70 

2.60    1 

2.48 
2.95 

2.88 

2.65 

2.65 

2.87 

2.79 

2.87 

2.74 

2.89 

2.79 

O^F. 

2.  "12 

2.94 

2.K.' 

2>^» 

2.:*4 

3.02 

2-7^ 

2-M 

i.Ni 

3.0:.' 

The  above  material  after  heating  to  redness  gave  the  results  which 
appear  in  the  following  table: 


star 

storm  King 

Alsen  

Joflson 

Steel 

Austin 

Bonneville  Improved 

Hoffman 

Norton 

Obelisk 

Means,  omitting  the  Steel 
cement 


Specific  gravity  after  heating 
to  redness.  Material  from 
cubes  set  in  air  at  temper- 
atures of— 


70°  F. 

36°  F. 

OOF. 

3.21 

8.22 

8.18 

8.14 

8.15 

8.17 

8.21 

8.19 

8.18 

3.20 

8.16 

8.18 

2.98 

2.92 

8.25 

8.23 

8.26 

8.07 

3.04 

8.08 

3.26 

8.17 

8.22 

3.17 

3.14 

3.17 

3.18 

3.22 

8.22 

8.17 


Loss  in  weight  on  heatiiu;  w 
redness  from  llO''  C.  Ma 
terial  set  in  air  at  temper- 
atures of— 


70°  F. 


9.91 


36°  F. 


11.25 


0°F. 


8.68 

9.92 

7.1-i 

8.60 

10.48. 

7.C^ 

9.96 

11.48 

7.  OS 

8.96 

10.56 

5.5* 

10.03 

7.« 

7.84 

10.12 

i.92 

16.10 

15.96 

iz.eo 

11.04 

11.40 

9.  IJ 

10.00 

12.% 

9.tV 

8.08 

8.96 

5.<r.» 

70 
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Determinations  of  the  carbon  dioxide  driven  oflF  and  water,  taken 
bv  difference,  upon  heating  this  material  to  redness  from  llO'^  C.  gave 
the  following  results: 


1 

1 

Loss  on  heating  to  redne.ss*.    Material  set  In  air  at  temperatures  of— 

Brand. 

1 

70°  F. 

Total. 

36°  F. 

OOF. 

Total. 

HaO. 

Perct. 
1.68 
3.23 
2.66 
3.94 
1.76 
4.12 
3.04 
2.16 
2.48 

COa. 

HjO. 

CO,. 

Total. 

H,0. 

COj. 

Star 

Perct. 

8.68 

9.96 

8.96 

10.03 

7.84 

16. 10 

11.01 

10.00 

8.08 

Perct. 
7.00 
6.73 
6.30 
6.09 
6.08 

11.98 
8.00 
7.81 
5.60 

Perct. 

9.92 

11.48 

10.56 

Perct. 
b.02 
7.68 
5.96 

Perct. 
4.90 
3.80 
4.60 

Perct. 
7.12 
7.08 
5.38 
7.92 
4.92 

13.60 
9.12 
9.08 
5.92 

Perct. 
3.52 
3.88 
2.55 
4.82 
1.92 
6.70 
5.35 
5.18 
8.32 

Perct. 
3.60 
3.20 
2.83 
8.10 
3.00 
6.90 
3.77 
3.90 
2.60 

Alsen 

Jo8son 

Steel 

Austin 

10.12 
15.96 
11.40 
12.36 
8.96 

4.12 
5.96 
3.40 
4.36 
3.86 

6.00 
10.00 
8.00 
8.00 
5.60 

Bonneville  Impro  ve<i 
HofTman 

Norton 

Obelisk 

Means,  omitting 
the    Steel    ce- 
ment   

10.08 

2.64 

7.44 

11.35 

4.98 

6.36 

7.78 

4.05 

3.73 

1 

The  original  amount  of  water,  by  weight,  used  in  mixing  the  above 
material  and  the  ages  of  the  samples  when  heated  were  as  Follows: 


I 

1 

Material  set  in  air  at  temperatures  of— 

Brand. 

70°  F. 

36°  F. 

O^F. 

Water. 

Age. 

Water. 

Age. 

Water. 

Age. 

Star 

Per  cent. 
23.4 
28.2 
26.0 
34.4 
37.1 
35.9 
35.5 
37.9 
86.2 

Day*. 
60 
43 
42 
41 
57 
44 
58 
46 
53 

Percent. 
25.7 
28.2 
26.0 

Day*. 
78 
43 
42 

Percent. 
23.4 
28.2 
27.3 
36.2 

Day*. 
60 
63 
56 
56 
68 
62 
55 
81 
62 

1    Alaen 

JosHon 

Steel 

•    Austin 

87.1 
35.9 
35.5 
38.2 
36.2 

57" 

36.7 

Bonne  ville'ImproTed 

44 

58 
79 
53 

38.6 
35.7 
38.0 
38.6 

Hoffman 

Norton 

Obelisk 

1 

Determinations  made  on  several  brands  in  which  different  percent- 
ages of  water  were  used,  ranging  from  5  to  40  per  cent  bv  weight,  are 
found  in  the  next  table.  The  results  show  that  a  small  quantity  of 
water  is  adequate  to  bring  about  a  decided  reduction  in  specific  gravity, 
causing  a  reduction  not  greatly  modified  when  larger  quantities  of 
water  were  used. 
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SPECIFIC  GRAVITY  DETERMINATIONS  ON  RE6ROUND  MATERIAL,  8  DAYS  AFTER 
•MIXING  WITH  DIFFERENT  PERCENTAGES  OF  WATER. 

[Dried  at  110^  C.  before  making  determinations.] 


Brand. 


Alpha 

DyckerboH 

Steel 

Bonneville  Improved. 
Mankato 


Specific  gravity.    Material  mixed  with  percentages  of 

water  of— 


5  per 
cent. 


2.94 


2.09 
2.83 


10  per 
cent. 


2.88 


2.78 
2.80 


15  per 
cent. 


2.69 
2.82 
2.56 
2.78 
2.77 


20  per 
cent. 


80  per 
cent. 


40  per 
cent 


2.75 
2.77 


2.59 

2.78 

2.47 

2,49 

2.77 



2.67 

•—      I 


Determinations  were  made  on  the  coarser  and  finer  parts  of  the  loose 
cement,  using  material  taken  from  the  barrel  which  was  graded  bv 
sifting,  repeating  the  determinations  on  the  same  grades  after  heating 
to  redness.  The  results  given  below  show  in  the  two  Portland  cements 
lowest  values  in  specific  gravity  for  the  gi*ains  finer  than  ".0027  diam- 
eter in  the  original  condition  as  taken  from  the  barrel.  In  tiie  natural 
cement  examined  a  jdifference  is  seen  between  the  grains  coarser  than 
".0058  diameter  and  the  finer  parts.  After  heating,  these  differences 
are  less,  while  each  grade  displays  a  higher  value.  A  more  conspic- 
uous feature  is  the  relative  loss  in  weight  of  the  different  samples.  It 
is  seen  that  the  loss  with  the  finer  material  is  twice  or  more  times  that 
of  the  grains  ".0027  diameter  and  coarser. 

SPECIFIC  GRAVITY  DETERMINATIONS  ON  MATERIAL  OP  DIFFERENT  SIZED  GRAINS  IK 
ORIGINAL  CONDITION  AND  AFTER  HEATING  TO  REDNESS. 


Brand. 

Size  of 
grain. 

Specific  gravity. 

Loss  in 
weight 

on  heat- 
ing to 

redness. 

Original 
condi- 
tion. 

After 

heating 
to  red- 
ness. 

Remarks. 

1 

Star 

AlKcn 

Inch. 

>.0068 

.0050 

.0034 

<t0027 

<.0027 

>.0058 

.0050 

.0084 

.0027 

<.0027 

>.0058 

.0027 

<.0027 

8.09 

8.10 
8.14 
8.15 
8.15 
8.10 
8.11 
8.14 
3.15 
3.14 
8.12 

Percent. 
0.9 
1.0 
0.9 
1.0 
2.0 
0.7 
0.7 
0.7 
0.8 
2.2 
1.1 
1.4 
2.8 

3.12 
8.12 
8.04 
8.07 
8.12 
8.08 
8.09 
2.99 
8.08 
8.00 
8.02 

Hoffman ^ 

1 

Material  of  different  sized  gi*ains  of  the  giudes  shown  in  the  last 
table  was  mixed  with  water  and  the  specific  gravity  determined  30 
minutes  after  mixing,  and  later  after  naving  been  mixed  5  da\'.s.  It 
was  then  heated  to  redness,  the  loss  in  weight  ascertained,  and  specific 
gravity  again  detennined.  The  material  from  two  of  the  branos  was 
again  mixed  with  water  and  its  specific  gravity  determined  6  davs 
later.  Tho.se  results  agree  with  the  examination  of  the  loose  material 
of  the  preceding  table  m  respect  to  the  greater  changes  in  the  values 
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for  the  finer  parts  of  the  cements  in  the  case  of  the  Portlands.  With 
the  natural  cement  in  the  hydrated  state  the  coarse  grains  showed  the 
lowest  specific  gravity  in  two  determinations.  The  tendency  of  the 
coarse  grains  of  this  class  of  cement  to  retain  considerable  of  the  finer 
material  on  their  surface  prevented  the  more  complete  grading  which 
was  accomplished  with  the  Portlands. 

SPECIFIC  GRAVITY  DETERMINATIONS  ON  MATERIAL  OF  DIFFERENT  SIZED  GRAINS  IN 
THE  ORIGINAL  CONDITION  FROM  THE  BARREL,  GRADED  BY  SIFTING,  AND  ON 
REGROUND  MATERIAL  AFTER  MIXING  WITH  WATER. 

[Regiound  material  was  dried  off  at  110°  C.  before  making  the  determinations.] 


Brand. 

Size  of 
grain. 

Specific  gravity. 

Loss  in 
weight 
on  heat- 
ing to 
redness 
from 
liooc. 

Specific 
gravity 
after  re- 
mixed 6 
days  ad- 
ditional. 

Original 
condi- 
tion. 

Mixed  80 
minutes. 

Mixed  6 
days. 

After 
heating 
to  red- 
ness. 

Star 

Inch. 

>.0068 

.0060 

.0084 

.0027 

<.0027 

>.0068 

.0060 

.0034 

.0027 

<.0027 

>.0068 

.0027 

<.0027 

3.09 

3.04 
8.04 
3.10 
3.06 
2.72 
8.02 
8.08 
8.06 
8.06 
2.83 
2.78 
2.96 
2.86 

2.94 
2.94 
2.90 
2.89 
2.68 
2.92 
2.97 
2.98 
2.89 
2.87 
2.75 
2.92 
2.82 

3.09 
8.14 
8.11 
8.09 
3.04 
8.09 
8.06 
8.00 
3.09 
2.99 
8.10 
8.17 
8.12 

Percent 
6.0 
6.0 
6.4 
6.4 

13.0 
8.0 
2.8 
8.2 
8.8 

11.8 
9.0 
8.9 
9.8 

2.88 
2.87 
2.82 
2.79  . 
2.61 

Alsen , 

8.12 
3.12 
8.04 
8.07 
8.12 
3.08 
8.09 
2.99 
8.08 
3.00 
3.02 

1 

Hoffman 

2.62 
2.67 
2.64 

The  incompleteness  of  the  change  in  specific  gravity  in  the  early 
stages  after  mixing,  shown  in  the  preceding  table,  is  further  illustrated 
in  the  following  tests  made  with  different  sifted  grades  of  another 
cement,  which  was  treated  by  heating  in  water,  at  the  temperature  of 
100°  C.  for  periods  of  1,  6,  and  24liours,  then  dried  to  a  constant 
weight  of  110°  C,  and  the  specific  gravity  determinations  then  made: 


Size  of  grain. 

Specific  gravity. 

Brand. 

Before 
hydration. 

• 

After  heating  in  water— 

1 

1  hour. 

6  hours. 

24  hours. 

Whitehall 

From  the  barrel 

3.12 
3.15 
8.07 
'd.U 

>.0068inch 

8.01 
2.81 
3.07 

2.91 
2.44 
2.84 

2.83 
2.86 
2.66 

.0027  to  .0068  inch 

<.0027inch 
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There  were  determinations  on  the  reground  material  of  some  tensile 
briquettes,  made  from  cement  gi-aded  by  the  winnowing  device.  The^^e 
briquettes  were  set  in  air  and  tested  when  34  or  35  days  old.  An 
additional  period  of  2  years  0  months  elapsed  after  the  time  of  the 
tensile  tests,  during  which  interval  the  fractured  ends  remained  in  air. 


MATERIAL  FROM  TENSILE  BRIQUETTES  OF    DIFFERENT  GRADES  OF  FINENESS.  WHICH 

SET  IN  AIR  2   YEARS  10  MONTHS. 


Tensile 
strength 
when  5J4 

or  35 
days  old. 


Specific  gravity. 

After 

After 

Origi- 

heating 

heating 

nal. 

to  110° 

to  red- 

C. 

ne)!«. 

2.55 

2.59 

3.23 

2.58 

2.60 

3.28 

2.52 

2.57 

3.19 

2.52 

2.56 

3.24 

2.60 

2.60 

3.19 

2.59 

2.61 

3.23 

2.59 

2.60 

3.25 

2.63 

2.66 

8.25 

2.63 

2.69 

3.22 

Loss  in  weight  on  heating— 


To 
110°  C. 


Perct. 
3.42 
3.35 
8.59 
3.96 
8.05 
3.27 
3.12 
2.92 
2.98 


From  110°  C.  to  redne»» 


Total.       HgO.    ,    COj. 


16.77 

4.56 

16.86 

4.00 

17.63 

4.88 

16.44 

5.24 

15.25 

5.44 

15.36 

4.60 

15.82 

5.62 

13.50 

4.83 

13.60 

4.02 

12.21 

12.86 

12.80 

1L20 

9.M 

10.76 

10.20 

9.17 

9.58 


The  four  determinations  which  are  next  given  were  from  briquettes 
made  of  different  sifted  grades  of  a  Portland  cement.  The  briquettes 
were  tested  when  7  days  old,  developing  at  the  time  the  tensile 
strengths  shown  in  the  table  below,  after  which  the  fractured  ends 
were  placed  in  a  case  of  drawers,  where  they  have  remained  a  period 
of  two  and  one-half  years.  These  and  other  samples  of  the  same  series 
in  which  the  coarser  grains  of  the  cement  were  used  have  reached  a  state 
of  partial  or  complete  disintegi*ation,  two  of  the  samples  here  reported 
upon  having  lost  their  identity,  excepting  they  are  known  to  have 
contained  in  their  fabrication  the  coarser  grains  of  the  sifted  material. 


Description. 


Debris  of  unidentified  briquette. 


Debris  of  a  briquette  made  of  ce- 
ment grains  ''.0034  diameter,  18 
per  cent  of  water  used 

From  a  partially  disintegrated  bri- 
quette made  of  equal  parts  of 
winnowed  material  grade  A,  and 
cement  grmlns  ''.OwO  diameter, 
15  per  cent  of  water  used 


Tensile 

strength 

age  7 

days. 


Lbs.  fxr 
aq.  inch. 


183 


123 


Specific  gravity    Loss  In  weight  after  heating— 
alter  heating— 


To 

110°  C. 


To 
i  redness 


From  110°  C.  to  redness. 


To 
110°  C. 


Total. 


3.03 
2.99 


2.94 


2.91 


3.19 
3.19 


8.19 


3.14 


Perct. 
0.59 
.57 


.98 


1.25 


Ptrd. 
8.84 
4.69 


6.42 


7.89 


HsO. 


Perct. 
1.99 
L42 


1.76 


2.23 


00,. 


Per  (i. 
8.27 


4.66 


5.64 


Other  fragments  were  retained  from  tensile  briquettes  of  the  same 
brand  of  cement  as  above,  in  which  neat,  unsifted  material  from  the 
barrel  was  used,  and  also  fragments  from  briquettes  made  of  mortars 
composed  of  the  material  from  the  barrel  with  sand  or  granite  dust  in 
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different  proportions,  and  these  still  remain  intact  with  hardness  due 
to  their  interval  of  aging  apparently  noi*mal. 

Material  from  the  outride  and  inside  portions  of  a  2"  cube,  mixed 
with  25.8  per  cent  water,  and  set  in  the  air  eight  months,  gave  the 
following  results  on  the  reground  cement  in  the  original  condition 
from  the  cube  and  the  same  after  heating  to  110"^  C.  and  to  redness: 


Brand. 

Description. 

Specific  gravity. 

Loss  in  weight 
after  heating— 

Original 
condi- 
tion. 

After 
heating 
to  110°  C. 

After 
heating 
to  red- 
ness. 

To  110° 
C. 

From 
110° C.  to 
redness. 

Storm  King . . 

Material  taken  within  'MO 

from  the  surface  of  the 

cube. 
Material  taken  below  '^25 

from  the  surface  of   the 

cube. 

2.68 

2.68 

2.70 
2.74 

3.17 
3.19 

Per  cent. 
3.65 

4.87 

Per  cent. 
14.57 

8.22 

A  fresh  fracture  of  the  above  cube  when  treated  with  hydrochloric 
acid  effervesced  in  that  part  which  lay  near  the  original  surface.  This 
behavior  was  restricted  to  a  zone  not  exceeding  ".10  in  depth.  There 
was  a  further  examination  of  the  same  material  when  11  months  old, 
and  determinations  on  reground  sifted  material  of  different-sized 
grains,  also  on  material  from  a  thin  slab,  measuring  i\"  thick  by  2" 
wide  by  6"  long,  which  set  in  air  nineteen  weeks  and  was  found  to 
contain  8.60  per  cent  of  carbon  dioxide. 


Brand. 

Description. 

Specific  gravity. 

Loss  in  weight 
after  heating-- 

Original 
condi- 
tion. 

After 
heating 
to  110°  C. 

After 
heating 

from 
110° C.  to 
redness. 

Tolioo 

c. 

From 
110° C.  to 
redness. 

storm  King . . 
Star 

Material  taken  from  the  in- 
side portions  of  2"  cubes. 

Grains  ".0068  to  ".016  diam- 
eter. 

Grains  ".0027  to  ".0068  diam- 
eter. 

Grains  <''.0027  diameter 

Material  from  slab  ^"  x  2f' 
X  6". 

2.71 

2.73 

2.77 

2.70 
2.72 

2.79 

3.23 

Percent. 
6.54 

Percent. 
7.67 

""2.80  ' 

'  3.i9             2.24 

11.46 

486 


CEMENT. 


The  specific  gravities  of  cements  which  were  treated  in  considerable 
quantities  of  water^  hot  and  cold,  appear  in  the  next  table.  The 
cement  was  stirred  at  frequent  intervals  to  prevent  caking  in  the 
water.  The  temperature  of  the  cold-water  bath  was  the  temperature 
of  the  room.  The  hot-water  bath  was  about  96°  C.  After  treatment 
and  drying  in  the  air  the  cement  was  broken  up  and  reground,  then 
dried  at  110°  C.  and  specific  gravities  determined. 


Brand. 


Alpha  

Dyckerhoff 

Steel 

BoDnevlIle  Improved 

Hoffman 

Mankato 


Clam. 


Portland 

do... 

do... 

do... 

Slag 

do... 

Natural  . 

do... 

do... 

do... 

do... 

do... 


Condition 
of  water. 


Hot., 
Cold. 
Hot.. 
Cold. 
Hot.. 
Cold. 
Hot.. 
Cold. 
Hot.. 
Cold. 
Hot.. 
Cold. 


Speclflc  gravity,  after  treatment  in  water  for 
periods  of— 


Half 
hour. 


2.94 
2.97 
S.03 
S.08 
2.64 
2.66 
2.72 
2.83 
2.94 
3.02 
2.80 
2.84 


16  hours. 


2.61 
2.81 
2.96 
2.95 
2.61 
2.62 
2.71 
2.80 
2.86 
2.98 
2.71 
2.85 


25  hours. 


2.58 
2.72 
2.79 
2.87 
2.57 
2.59 
2.70 
2.78 
2.80 
2.97 
2.61 
2.84 


2  days.  5  day?. 


2.50 
2.66 
2.76 
2.84 
2.57 
2.55 
2.68 
2.69 
2.72 
2.96 
2.50 


2.45 

2.48 

2.66 

2.69 

2.53 

2.53 

2.65    . 

2.66 
2.61 
2.97 
2.39 
2.S4 


The  results  heretofore  given  refer  to  the  loose  material,  either  in 
the  condition  as  taken  from,  the  original  packages  or  hydrated  mate- 
rial reground  to  a  fine  powder. 

The  results  which  follow  show  specific  gravities  of  the  material  in 
the  cake  after  mixing  with  water  and  molding  into  cubes  or  briquettes. 
These  determinations  were  made  by  means  of  a  chemical  balance, 
weighing  the  material  in  air  and  in  water.  In  order  to  make  the 
necessary  correction  for  water  absorbed  when  immersed,  the  specific 
gravity  was  computed  by  dividing  the  dry  weight  of  the  material  in 
air  by  the  difference  of  its  wet  weight  in  air  and  weight  when  in  water. 
The  material  was  immersed  in  water  four  days  before  taking  its  wet 
weight  in  air  and  weight  in  water. 

The  following  table  shows  the  specific  gravity  of  halves  of  tensile 
briquettes,  from  samples  which  set  in  air  and  from  those  which  set  in 
water: 


MATERIAL  IN  THE  CAKE. 


Brand. 


Alpha 

DyckerhofT , 

Steel , 

Bonneville  Improved 

Hoffman 

Mankato 

Atlas  (material  from  12"  cubes). 


Class. 


Portland 

do... 

Slag..... 
Natural  . 

do... 

do... 

Portland 


Specific  arravlty.  bri- 
quettes which  set  in- 


Air. 


2.23 
2.11 
1.74 
1.65 
1.79 
1.65 


Water. 


2.29 
2.07 
1.79 
1.66 
1.T7 
1.66 
1.92  to  2. 17 
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In  the  following  table  are  the  results  on  material  in  the  cake,  set  in 
air,  which  was  exposed  to  diflferent  temperatures  while  setting.  One- 
quarter  of  a  2"  cuoe  was  used  in  each  determination. 


Brand. 


Star 

storm  King 

Alsen 

Joison 

Steel 

Austin 

Bonneville  Improved 

HoflEman 

Norton 

Obelisk 


Specific  gravity  and  marks  of  identification,  cubes  which  set 
in  air  at  temperatures  of— 


70°  F. 

36°  F. 

Specific 
gravity. 

MarkL 

Specific 
gravity. 

Marks. 

2.181 
1.961 
1.978 
1.982 
1.706 
1.869 
1.605 
1.618 
1.579 
1.659 

Feb.     8 
Feb.     4 
Feb.  19 
Feb.  20 
Feb.  21 
Feb.  12 
Feb.  18 
Feb.  11 
Feb.  23 
Feb.  16 

2.233 
2.084 
2.098 
2.138 
1.797 
1.832 
1.798 
1.938 
1.790 
1.931 

Jan.  22 
Jan.  24 
Feb.  19 
Feb.  20 
Feb.  21 
Feb.  12 
Feb.  18 
Jan.  25 
Jan.  21 
Feb.  16 

0°F. 


Specific 
gravity. 


2.190 
2.224 
2.086 
2.012 
1.749 
1.940 
1.820 
1.908 
1.911 
1.884 


Marks. 


Feb.  8 
Jan.  28 
Feb.  6 
Feb.  15 
Feb.  13 
Feb.  6 
Feb.  7 
Feb.  11 
Jan.  19 
Feb.     7 


The  marks  indicate  the  dates  on  which  the  cubes  were  made.  Those 
of  the  same  brand  and  date  came  from  the  same  batch  of  mixed  material. 

The  results  which  next  follow  were  obtained  on  material  in  the  cake 
as  described  for  the  last  table,  but  drying  each  sample  before  determin- 
ing its  specific  gravity  by  heating  for  three  hours  at  the  temperature 
of  110^  C. 


Brand. 

Specific  gravity  and  marks  of  identifica- 
tion, cubes  which  set  in  air  at  tempera- 
tures of— 

70°  F. 

0°F. 

Specific 
gravity. 

Marks. 

Specific 
gravity. 

Marks. 

Star 

2.071 
1.953 
1.887 
1.910 
1.564 
1.564 
1.577 
1.606 
1.558 
1.653 

Feb.    8 
Feb.    4 
Feb.  19 
Feb.  20 
Feb.  21 
Feb.  12 
Feb.  18 
Feb.  11 
Feb.  23 
Feb.  16 

2.003 
1.912 
1.876 
1.760 
1.380 
1.538 
1.466 
l.SOi 
1.512 
1.483 

Feb.    8 
Jan.   28 
Feb.    6 
Feb.  13 
Feb.  13 
Feb.  12 
Feb.    7 
Feb.  11 
Jan.  19 
Feb.    7 

Storm  King 

Alsen 

Joeson 

Steel 

Austin 

Bonneville  Imnroved 

Hoffman 

Norton 

Obelisk 

In  the  next  table  are  shown  results  obtained  upon  material  in  the 
cake  which  was  mixed  with  large  quantities  of  water.  The  inner  por- 
tions of  2"  and  4"  cubes  furnished  the  samples  on  which  the  determina- 
tions were  made.  These  grout  mixtures  were  allowed  to  remain  in  the 
mixing  bed  different  periods  of  time  until  the  water  was  absorbed  by 
the  cement  and  a  pasty  state  acquired,  when  the  material  was  placed  in 
the  molds.  The  column  headed  *' Hours  retarded"  states  the  interval 
between  the  time  of  mixing  and  when  the  material  was  put  into  the 
molds.    The  specific  gravity  determinations  were  made  when  the  cubes 
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were  from  4  to  6  weeks  old,  the  material  having  set  in  air  during  the 
interim. 


Brand. 


Star,  without  plaster. 


Star,  with  planter 

Star,  without  piaster. 


Star,  without  plaster  a 


Water. 

Per  cent. 

Temper- 
ature. 

OF. 

40 

65 

50 

65 

60 

65 

70 

65 

80 

65 

40 

65 

60 

65 

80 

65 

100 

65 

40 

33 

60 

33 

60 

33 

64.7 

33 

\        71.1 

83 

50 

180 

—  Hours  re- i  Specific 
tarded.     gravity. 


41 

7* 
15 
801 
44 

6k 
11 

45 

None. 

None. 

None. 

3 

4 


2}  I 


1.901 
1.765 
1.611 
1.501 
1.480 
1.860 
1.522 
1.479 
l.*/76 
1.875 
1.756 
1.493 
1.473 
1.452 
1.690 


a  These  three  mixtures  were  put  into  the  molds  while  still  thin  grouts,  the  pasty  stat«  not  baring 
been  acquired  by  them. 

The  specific  gravity  of  the  cement  rock  used  by  the  Bonneville 
Portland  Cement  Company  in  the  state  of  the  solid  rock  was  2.71. 
After  grinding  and  sitting  to  a  size  <".0027  diameter  of  grain,  the 
value  found  was  2. 69.  The  ground  material  was  burnt  at  a  temperature 
of  about  1,400^  C.  (2,550^  F.),  after  which  the  specific  gravity  of  the 
loose  powder  was  2.98. 

The  specific  gravity  of  the  limestone  used  by  the  above  cement  company  in 

the  state  ofthe  solid  rock  was 2. 70 

After  grinding  to  powder  and  sifting 2. 70 

Fragments  of  the  stone  were  burnt  to  the  state  of  quicklime,  ground  and  sifted, 

the  specific  gravity  of  which  was 3.30 

The  same  after  hydration  and  drying  at  110°  C.  was 2. 30 

Heating  the  slaked  lime  to  redness,  the  specific  gravity  was  restored  to 3. 30 

The  observed  loss  in  weight  on  the  last  heating  was per  cent. .  25. 70 

DETERMINATION    OF  WATER  AND   CARBON    DIOXIDE   IN    CEMENT    AFTER 

HYDRATION. 

These  determinations  were  carried  along  jointly  with  the  specific 
gravitjr  determinations,  and  some  of  the  results  have  been  incorpo- 
rated in  the  preceding  tables. 


Brand. 


Lehigh... 
Whitehall 


Description. 


Fresh  from  barrel 

do 

Exposed  to  the  air  14  days 

Kesround  material  from  briquette  set  in 

air  28  days. 
Rcground  material  from  briquette  set  in 

water  28  days. 
Regrnund  material  from  briquette  set  in 

water  7  days. 
Reground  material  from  a  6''  cube,  4 

hours  retarded,  set  in  air  36  days. 


Loss  in  heating  from  110°  C.  , 
to  redneHs. 


Total. 


Percent. 


.65 
1.64 
8.90 

18.46 

11.26 

11.34 


H2O. 


CO,. 


iVr  cent.    Per  cent. 

.10 

.74 

1.60 


.55 

.90 

7.80 

10.31 

10.00 

7.22 


I 


S.14 
1.26 
4.12 
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Brand. 


Deivriptlon. 


Whitehall 


Catbedial 

Silica 

Newark  and  Rosen- 
dale. 


Storm  King 


Reground  material  from  a  4''  cube,  set  In 
air  24  hours,  reground  and  retempered, 
set  in  air  85  days. 

Fresh  from  barrel , 

do 

do 


Exposed  to  the  air  28  days. 
Reground  material  from  a 

in  air  28  days. 
Reground  material  from  a 

in  water  28  days. 
Material  from  a  2"  cube 

months,  taken  within  " 

surface. 
From  same  cube  as  above,  taken  below 

".25  from  the  surface. 


briquette  set 

briquette  set 

set  in  air  8 
10  from  the 


Loss  in  heating  from  110°  C. 
to  rediiess. 

Total. 

Per  rent. 
14.79 

HjO. 

COjt. 

Per  cent. 
10.37 

Per  cent. 
4.42 

2.51 

22.24 

4.74 

1.09 
3.24 
1.22 

1.42 

19.00 

3.52 

7.20 
11.26 

2.06 
4.46 

5.14 
6.80 

15. 10 

9.34^ 

5.76 

14.67 

5.88 

8.69 

8.22 

5.62 

2.60 

The  material  used  in  the  determinations  given  in  the  next  table  was 
taken  from  a  series  on  retarded  sets,  in  which  the  cement  was  agitated 
at  2-hour  intervals,  and  put  into  the  molds  at  the  times  statea  in  the 
column  headed  ''Hours  retarded."  The  original  quantity  of  water 
iised  in  the  mining  was  28.6  per  cent,  more  water  being  added  at  inter- 
vals. Four-inch  cubes  were  made  and  set  in  air  35  days.  The  material 
was  then  reground  and  the  determinations  made. 


Brand. 

1 

Hours 
retarded. 

Loss  in  heating— 

To 
110°  C. 

From  110°  C.  to  redness. 

Total. 

HsO. 

CO,. 

Whitehall 

8 
12 
16 
20 
24 
30 
36 
40 
48 
66 
64 

Per  cent. 
7.40 
9.96 
10.08 
11.04 
12.80 
14.48 
15.86 
16.00 
15.52 
16.92 
14.06 

Per  cent. 
13.77 
15.02 
16.64 
17.18 
16.61 
17.49 
16.77 
17.70 

Percent. 
11.90 
11.37 
13.22 
18.48 
18.17 
13.79 
13.42 
14.70 

Percent. 
1.87 
3.65 
3.42 
8.70 
3.34 
3.70 
3.35 
3.00 

Additional  determinations  on  loose  material  from  the  barrels  were 
made  about  seven  months  subsequent  to  the  determinations  shown  in 
preceding  tables,  with  the  foUowing  results: 


Brand. 

I 

IxMs  on  heating  from  atmos- 
pheric    temperatures    to 
redness. 

Total. 

H^, 

CO,. 

Star,  with  Dlaster 

Percent. 
1.37 
1.27 
4.36 
5.14 
7.36 

Percent. 

1.12 
.99 

1.46 
.56 
.17 

Percent. 
0.25 
.28 
2.90 
4.58 
7.19 

Whitehall 

Austin 

Hoffman 

Newark  and  Rosendale  -^--,-,,.,,-..tt--. t 
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Some  thin  slabs,  measuring  f'y"  thickness,  2"  wide,  and  6"  lonj:, 
were  prepared  and  set  in  air,  having"  special  reference  to  a  determina- 
tion of  the  absorption  of  carbon  dioxide.  Twenty-five  per  cent  of 
water  was  used  on  the  mixing.  Determinations  were  made  with  the 
material  at  different  ages. 


Brand. 

Age  of  sample. 

Loss  on  heating  from  atmos- 
pheric     tempeiatore    to 
redness. 

Total.         HjO. 

ccv 

Star,  with  plaster 

1  day 

PtT  C€fU,     P€T  CCM. 

Per  cad. 

1.90 

2  weeks !... 

1 

3.60 

4  weeks 

S.fi2 

19  weeks 

8.60 

1  ■"" 

The  following  determinations  were  made  for  the  purpose  of  ascer- 
taining the  amount  of  carbon  dioxide  absorbed  oy  the  regroapd 
h3'di'ated  cement  while  drying  in  the  open  air  at  110^  C.  This  material 
was  taken  from  the  inside  portions  of  2"  cubes  which  were  set  in  air. 
Two  samples  were  taken  from  each  of  two  brands  of  cement.  The 
first  was  brought  at  once  to  a  red  heat  from  atmospheric  temperature; 
the  second  was  dried  at  110^  C. ,  and  then  heated  to  redness.  In  this 
comparison  the  percentages  are  based  upon  the  weight  of  the  cements 
after  drying  at  110^  C. 


Brand. 

Age  of 
cube. 

Lo0s  on  heating  from  atmo^ 
pheric     temperature    to 
redness. 

Total. 

HsO. 

CO,. 

Star 

Months. 
S 
11 

Percent. 
12.22 
18.70 

Percent. 
U.36 
9.42 

Pereait. 
0.86 

Storm  King 

4.28 

Drying  the  material  at  110^  C.  from  the  atmosphere,  the  losses  in 
weights  were: 

Star 3.78  per  cent 

Storm  King 6.78  per  cent 

and  then  heating  to  redness  the  losses  were: 


Brand. 

Age  of 
cube. 

Lo«s  on  heating  from  110°  C 
to  redness. 

Total. 

HaO. 

(XV 

Star 

Month*. 
8 
11 

Percent. 
9.95 
8.70 

Per  cent. 
8.38 
8.60 

PerctiU. 
L62 

Storm  Kinir 

5.10 

The  differences  in  the  carbon  dioxide  of  the  two  sets  of  determiDa- 

tions  are  seen  to  be,  for  the  Star 0.76  per  cent 

and  for  the  Storm  King 0.82  per  cent 
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If  the  carbon  dioxide  displaces  a  certain  amount  of  water  in  the 
conversion  of  the  hydrate  to  the  carbonate  of  lime,  as  represented  in 
the  equation — 

Ca(OH),+CO,=CaCO,+H,0 

the  equivalents  in  water  for  the  diflferences  above  shown  become  0.31 
per  cent  for  the  Star,  and  0.33  per  cent  for  the  Storm  King. 

Determinations  were  made  oh  the  changes  in  weight  during  aging, 
and  upon  the  subsequent  heating  of  a  cake  of  cement,  which  was  set 
in  the  air  36  days.  Fifty  grams  of  Whitehall  cement  were  used  mixed 
with  15  grams  of  water — that  is,  30  per  cent  of  the  cement  by  weight, 
or  in  the  mixture  the  percentage  of  water  becomes  23.1  per  cent.  At 
the  end  of  the  above  period  of  time  the  cake  was  ground  to  pass  a 
No.  40  sieve,  and  the  determinations  then  made.  The  following  table 
shows  the  changes  in  weight  during  aging: 


Age. 

Weight. 

LoM  in  weight. 

Age. 

Weight. 

Loss  in  weight. 

Total. 

Successive. 

Total. 

Successive. 

Dayg. 
0 
1 
3 
6 
6 
8 
10 

Oranu. 
66.000 
62.560 
59.850 
69.070 
68.869 
68.220 
58.061 

Oranu. 
0. 

2.440 
5.150 
6.930 
6.141 
6.780 
6.939 

Oranu. 
0. 

2.440 
2.710 
.780 
.211 
.639 
.159 

14 
17 
20 
24 
83 
36 

Oranu. 
67.996 
67.786 
67.676 
67.624 
67.403 
67.319 
67.207 

Oranu. 
7.004 
7.214 
7.424 
7.476 
7.597 
7.681 
7.793 

Oranu. 
.065 
.210 
.210 
.062 
.121 
.084 
.112 

The  loss  in  weight  of  the  mixture  during  aging  is  shown  to  be  11.99 
per  cent.  Of  the  above  material  30  grams  were  heated  from  atmos- 
pheric temperature  to  redness,  showing  a  loss  i/i  weight  of  3.836 
^ms=12.79  per  cent.  Using  about  a  gram  in  weight  of  the  same 
material,  a  determination  showed  the  total  loss  on  heating  to  redness 
as  before,  12.81  per  cent,  of  which  9.89  per  cent  was  water  and  2.92 
per  cent  carbon  dioxide. 

THE  TIME  OF   SETTING. 

The  interval  of  time  during  which  the  cement  is  said  to  set  was 
determined  according  to  two  methods,  the  Gillmore  method  and  a 
German  method.  According  to  the  former,  two  periods  are  noted, 
initial  set,  when  the  cement  pat  will  sustain  a  needle  iV"  diameter, 
loaded  to  weigh  i  pound,  thus  giving  a  pressure  of  46  pounds  per 
8<)uare  inch,  and  the  time  of  final  set,  when  it  will  sustain  a  needle  ^" 
diameter,  Icmded  to  weigh  1  pound  =  733  pounds  per  square  inch,  each 
without  indentation. 

In  the  latter  method  a  needle  ".0444  diameter  is  employed,  loaded 
to  weigh  .662  pounds,  thus  giving  a  pressure  of  427  pounds  per  sauare 
inch,  which  is  used  with  a  pat  about  3'M5  diameter  by  1".575  deep. 
''The  moment  at  which  the  needle  is  no  longer  capable  of  completely 
penetrating  the  cement  pat  is  considered  the  beginning  of  the  time  of 
setting.  The  time  intervening  between  this  and  the  moment  when 
the  needle  no  longer  leaves  an  appreciable  impression  on  the  hardened 
pat  is  considered  the  time  of  setting." 

The  results  obtained  according  to  these  two  methods  are  shown  on 
the  diagrams  which  follow.     Different  percentages  of  water  were  used 
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in  the  mixtures  as  indicated,  and  the  modifying  effects  are  seen  in  t 
results.     Differences  in  manipulation  may  also  modif}'  the  appai 
time  of  setting  in  the  ca^e  or  the  drier  mixtures,  vigorous  tami 
causing  water  to  flush  on  the  upper  surface  at  the  expense  of  the  Id 
part  of  the  pat,  thereby  tending  to  increase  the  interval  of  initial 
b}^  the  one  method,  and  shortened  the  corresponding  interval  of 
other.     Slnall  circles  are  used  on  the  diagrams  to  dehne  the  initial 
final  periods  of  a  test,  connected  by  full  lines  representing  the  dut 
tion.     When  only  the  initial  phase  was  determined  a  dotted  line  j 
drawn  from  the  circle  which  indicates  the  beginning  of  the  change. ; 


TIME  OF  SETTING  OF  CEMENTS. 


Brand  of 
cement. 


Time  of  setting. 


Wa- 
ter. 


Gillmore's  method. 


German  method 


Initial. 


Alpha. 
Atlas.. 


Perct.  Ilrs.mins. 


Star,  with  plas- 
ter. 


star,  without 
plaster. 


Whitehall.. 

Jofison 

storm  King 

Alsen 

Silica 

Cathedral . . 

Akron  Star. 

Austin 

HofTman . . . 

Norton 

Obelisk  .... 

Potomac . . . 


Newark  and 
Rosendale. 


Mankato, 


20  i 

2 

20 

25 

3 

20 

30 

5 

40 

20 

4 

05 

25 

5 

10 

30 

7 

00 

20  1 

2 

10 

'25  4    35 

80    I      5    45 
20  0    05 


25 
30 
20 
25 
80 
20 
25 
90 
25 
28 
30 
25 
30 
85 
20 
25 
22 
25 
28 
30 
36 
40 
80 
35 
40 
30 
85 
40 
80 
35 
40 
30 
85 
40 
30 
85 
40 
Sh 

40 
45 
40 
45 
60 


0 

5 


36 
10 


1  49 


4 
4 

0 
4 

5 
4 

5 


15 
59 
30 
10 
86 
02 
30 


5  47 
0  25 


0 
2 
0 
0 
4 
4 
5 
2 
4 


30 
30 
20 
29 
52 
45 
05 
25 
05 


6  65 

0  47 

1  03 

1  23 

2  15 

2  65 

3  43 
0  87 

0  49 

1  02 

1  40 

2  47 

3  16 

0  46 

1  05 
1  15 
0  37 


0 
1 
2 
2 
3 


47 
08 
40 
59 
24 


Final. 


Jlrif.miM. 
5    00 
7    30 


7  10 

8  05 


4  25 
6  00 


0  15 

4  65 
8  a=) 

5  19 

6  05 

7  19 
4 
6 
8 
6 


35 
40 

57 


1 
1 
4 
2 
4 
6 
6 


15 
15 
00 
52 
59 
17 
55 
7  29 

6  30 

7  10 


2  61 
8  18 

4  48 

3  26 

5  40 


Interval.'  Initial.  '  Final. 


Hrs.  mins.  Hrg. m im.  Hrs.  mitvs. 


2  12 

3  14 


5 
4 
5 
5 
3 
4 
6 


17 
06 
02 
'20 
40 
43 
80 


1  17 

3  44 

4  18 

5  16 


2  40 
4  10 


3  05 
2  55 


2  15 
I  25 


0  10 


4 

3 
3 
1 
2 

4 

•> 


20 
25 
30 
50 
20 
05 
30 


2  30 
2  55 


0  60 

0  45 

1  30 

2  32 


4 

1 


30 
•25 


2  10 
2  24 


4 

3 


05 
05 


2  04 

2  16 

8  25 

1  10 

2  45 


1  85 

2  25 
4  15 
2  26 
2  15 
2  05 
2  66 


3 
4 
0 


38 
15 
40 


2  57 

3  10 
2  35 


0  35 

2  60 

4  40 

2  45 

3  35 

5  30 
0  50 

8  00 

5  10 

0  Oh 


0 
3 
1 
3 
4 
0 
8 
4 


10 
15 
28 
25 
33 
(» 
10 
60 


1  42 


4 
4 
0 


20 
27 
10 


0  20 
0  30 


0 
0 
1 
2 
3 
0 
2 


13 
22 
12 
40 
33 
45 
45 


6  15 
0  16 


0 
1 
1 
2 
2 
0 
0 
0 
0 
1 
2 
0 
0 
1 
0 

0 
0 


43 
08 
25 
20 
48 
25 
34 
40 
25 
49 
60 
26 
43 
07 
32 

40 

48 


1  20 

2  29 
2  50 


• 

t 
t 

I 

i 

I 

I 

I 
I 

4 
I 
i 
I 
I 
I 
« 
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TEMPERATURES  ACQUIRED  BY   CEMENTS   DURING    SETTING 

'hese  observations  were  made  upon  12"  cubes,  mixed  with  water 
I  set  in  plank  molds,  with  upper  surfaces  exposed  to  the  air.  The 
5  of  tempei-ature  was  observed  by  means  of  a  stem-graduated  ther- 
meter  resting  in  a  small,  thin,  copper  tube  embedd^  in  the  cement, 
ich  reached  to  the  center  of  the  cube.  A  small  quantity  of  oil  was 
d  in  the  bottom  of  the  tube  to  aid  in  conducting  the  heat  promptly 
the  thermometer. 

n  experiments  of  this  kind  the  temperature  attained  depends  upon 
I  quantity''  of  the  material  u.sed.  Small  cubes  show  slight  changes 
temperature,  which  increases  with  the  size  of  the  cube.  Twelve- 
h  cubes  were  adopted  as  a  convenient  practical  limit  in  these  tests. 
The  highest  temperatures  were  reachea  by  the  Portland  cements  as 
lass,  in  some  cases  exceeding  the  boiling  point  of  water.  A  number 
hours  elapsed  before  the  maximum  was  attained,  generally  from  6  to 
hours  witn  neat  Portland  cement,  while  a  1 : 1  mortar  required  about 
hours,  the  latter,  however,  reaching  only  52^  C.  as  a  maximum, 
me  modifications  respecting  the  maximum  temperature  and  the 
Lcrval  of  time  in  reaching  it  may  be  effected  by  using  different 
entities  of  water  in  the  mixing. 

Cement  held  in  the  mixing  bed  different  intervals  and  then  put  into 
e  molds  shows  an  increase  m  tempei'ature,  but  in  a  less  degree.  The 
agi-ams  show  that  the  curves  of  such  batches,  whether  they  remained 
re,st  or  were  kept  in  a  state  of  agitation  in  the  mixing  bea,  remained 
tlow  the  same  material  which  was  immediately  put  into  the  molds. 
The  natural  cements  early  attained  their  maximum  temperature, 
it  this  maximum  is  much  below  the  Portlands.  Cements  which 
ach  the  highest  temperatures  show  the  sharpest  crests  in  their 
irves.  The  observations  extended  over  a  day  and  a  half,  at  the  end 
which  time  the  Portlands  still  remained  above  the  temperature  of 
e  atmosphere;  the  natural  cements,  however,  had  nearly  or  quite 
turned  to  the  temperature  of  the  room.  The  mixing  was  done 
hen  the  temperature  of  the  room  ranged  from  22°  to  24°  C,  but 
ving  to  the  rapid  heating  of  some  cements  much  higher  temperatures 
ere  reached  by  the  cubes  before  the  material  could  be  tamped  into 
le  molds  and  the  initial  reading  of  the  thermometer  taken.  Mixing 
ith  hot  water  promoted  the  prompt  attainment  of  higher  tempera- 
ires.  The  same  brand  of  cement  with  and  without  plaster  of  paris 
I  its  composition  showed  different  temperature  curves,  the  usual 
)mposition  with  plaster  reaching  the  higner  temperature. 
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RETARDED  SETS. 

These  results  comprise  tests  of  cements  which  were  mixed  with 
Tvater  and  allowed  to  remain  different  intervals  of  time,  subjected  to 
different  treatment  during  those  intervals,  finally  tamping  the  mate- 
rial into  the  molds  where  it  hardened  undisturbed,  ana  subsequently 
determining  the  compressive  strength  of  the  samples. 

There  were  experiments  in  which  the  cement,  after  initially  adding 
the  water,  was  allowed  to  remain  at  rest  excepting  such  times  as 
material  for  samples  was  withdrawn,  when  the  whole  mass  was  worked 
over  and  restorea  to  its  primitive  consistency  by  the  addition  of  water, 
and  so  continuing  until  the  whole  quantity  of  material  was  exhausted. 
In  other  cases  the  cement  was  kept  in  a  state  of  nearly  constant  agi- 
tation in  the  mixing  bed  by  the  continuous  use  of  the  hoe,  adding 
Avater  from  time  to  time  in  order  to  keep  the  material  at  the  desired 
consistency,  taking  out  samples  at  regular  intervals.  In  still  other 
cases  only  the  material  withdrawn  at  intervals  for  samples  was 
reguuged  with  water,  allowing  the  main  body  to  remain  undisturbed 
in  the  mixing  bed.  After  agmg  in  the  air  the  several  samples  were 
tested  for  strength  under  loads  of  compression. 

The  figures  in  the  first  columns  of  the  tables  indicate  the  time,  in 
hours,  intervening  between  mixing  and  putting  the  material  into  the 
molds. 

Alpha  Portland  Cement. 

retarded  set  series.  > 

Samples  taken  out  at  2-hour  intervals.  Main  batch  of  cement 
allowea  to  rest  undisturbed  in  the  mixing  bed  between  the  times  of 
taking  out  samples  or  when  regauging.     Age  when  tested,  30  daj's. 

OriRinal  quantities:  Pounds. 

Cement 106.5 

Water 26. 1  per  cent=»  27. 5 

Water  added  to  the  main  batch  as  follows: 


Interval  after  mixing,  bours. 


Initial  mixing 

2 

6 


• 
Water  used. 

Pounds. 

Percent, 
approxi- 
mate. 

27.6 
.25 
.12 

26.1 
26.4 
26.7 

Dimensions. 

Sectional 
area. 

Compressive 
strength. 

Houn. 

Height. 

t 

Compressed 
surface. 

First  crack. 

Total. 

Per 

square 

inch. 

Inche$. 

Inchet. 

IticheK. 

Sq.  inehe9. 

Pounds. 

PouncUi. 

Pound*. 

0 

5.99 

6.08 

5.95 

35.88 

249,000 

256,500 

7,148 

0 

6.00 

6.08 

5.98 

36.00 

253,000 

266.800 

7,411 

2 

6.00 

6.05 

5.96 

35.40 

217,000 

218,400 

6.169 

4 

6.02 

6.99 

6.06 

36.30 

211,000 

272,000 

7,493 

4 

6.02 

6.00 

5.98 

35.88 

231,000 

244,000 

6.800 

6 

6.04 

5.99 

6.04 

86.18 

243.000 

245,100 

6,774 

8 

6.08 

5.98 

6.01 

36.93 

198.000 

254.600 

7,0H3 

8 

4.07 

4.03 

4.00 

16.12 

92,000 

104,200 

6.464 

8 

4.06 

4.03 

4.02 

16.20 

104,000 

110,300 

6,80K 

8 

1.99 

2.01 

2.05 

4.12 

22,500 

23,900 

5,800 

Remarks. 
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Star  Portland  Cement. 


RETARDED  SET  SERIES. 

Samples  taken   out  at  2-hour   intervals.     Main  batch  of  cemec' 
allowed  to  rest  undisturbed  in  the  mixing  bed  between  the  tinier 
taking  out  samples,  or  when  regauging.     Age  when  tested,  30  days. 

Original  quantities:  ^^^- 

Gement 

Water 27.6  per  cent^ . 

Water  added  to  the  main  batch  as  follows: 


Water  used. 

Interval  after  mixing,  hours. 

Founds. 

Perceni 

approii 

mate. 

TnltiAl    mixinir    ,,... r --..-ttt.,,-- t-tti-tit.t 

21.5 
.5 
.12 

27.6 

2 

28.3 

6 

Hours. 

Dimensions. 

Sectional 
area. 

First  crack. 

Compressive 
strength. 

Height. 

Compressed 
surface. 

ToUl. 

Per 

square 

inch. 

Remarlci 

0 
0 
2 
4 

4 
6 
8 

Indies. 
6.04 
6.01 
6.06 
5.99 
6.01 
6.02 
6.97 

Indies. 
6.01 
6.98 
6.07 
6.07 
6.06 
6.01 
6.02 

India. 
6.08 
6.05 
6.03 
5.99 
6.02 
6.04 
5.60 

So.  indies. 
86.54 
86.18 
36.60 
86.85 
36.48 
86.80 
83.71 

Pounds, 
128,600 
125,300 
136,800 
138,900 
184.500 
141,700 
131,100 

Pounds. 
128,600 
125,800 
136.800 
138,900 
134,600 
141,700 
181,100 

Pounds, 
8,516 
3,463 
3,787 
8,821 
8,686 
3,903 
8,889 
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Storm  King  Portland  Cement, 
retarded  set  series. 

Samples  taken  out  at  2-hour  intervals.  Main  batch  of  cement 
allowed  to  rest  undisturbed  in  the  mixing  bed  between  the  times  of 
taking  out  samples,  or  when  regauging.     Age  when  tested,  31  days. 

Orlfirinal  quantities:  Poundg. 

Cement * 98.5 

Water 29.4  per  ceDt»  27. 5 

Water  added  to  the  main  batch  as  follows: 


Intenral  after  mixing,  hours. 


fti 

Initial  mixing 

2 

4 

6 

8 


Water  used. 

Perc^t, 

Pounds. 

approxi- 

mate. 

27.5 

29.4 

.75 

SO.  4 

.5 

81.6 

1 

84.2 

.75 

87.6 

Hours. 


Dimensions. 


0 
0 
2 
4 
4 
6 
8 
8 
8 


Height. 


Ineh€9. 
6.06 
6.00 
6.06 
5.99 
6.06 
6.08 
6.06 
4.02 
1.92 


Compressed 
surface. 


Inches. 
5.96 
6.01 
6.00 
6.04 
6.00 
6.97 
5.99 
4.01 
2.01 


Inches. 
6.06 
5.99 
6.00 
6.07 
6.11 
6.06 
6.06 
4.06 
2.07 


Sectional 
area. 


So.  inches. 
86.28 
86.00 
86.00 
86.67 
86.66 
86.20 
86.41 
16.29 
4.17 


First 
crack. 


Pounds. 
63.600 
54,500 
48,600 
52,500 
51,600 
41.500 
27,300 
12,900 
2.860 


Compressive 
strength. 


Total. 


Pounds. 
65,500 
64,200 
57,600 
56,200 
53,500 
41,700 
28,808 
18,800 
2,850 


Per 

square 

inch. 


Pounds. 

1,802 

1,783 

1,599 

1,532 

1,459 

1,151 

791 

816 

683 


Remarks. 
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Dyckerhoff  Portland  Cement. 


RETARDED   SET  SERIES. 


Samples  taken  out  at  2-hour  intervals,  first  and  last  hours  excepts 
Main  batch  of  cement  allowed  to  rest  undisturbed  in  the  mixing  K 
between  the  times  of  taking  out  samples,  or  wjien  regauging.  A, 
when  tested,  31  days. 


Original  qnantitics: 


P.'L- 


Cement 

Water 28.6  per  (xnt 

Water  added  to  the  main  batch  as  follows: 


• 

Interval  after  mixing,  hours. 

ft 

Water  used. 

Pounds. 

Per  cec 
approi: 

mat«. 

Initial  mixinflr 

61.0 
1.0 
2.0 
2.0 
2.5 
0.75 
0.5 
1.0 

2S.ri 

4  .....................•••.••••.•.•>■•••....•........•....••....•.•....•.....• 

29.1 

12 

30.4 

14* 

31.3 

16 

34.4 

18 

34.4 

20 

Sb.h 

24 

87.  .i 

Dimenfiions. 

Sectional 
area. 

First 
crack. 

Compressive 
strength. 

Hours. 

Per 

square 

inch. 

Remarks. 

Height. 

Compressed 
surface. 

Total. 

Inches. 

Inches. 

Inches. 

So.  inches. 

Pounds. 

Pounds. 

Pounds. 

0 

6.00 

6.01 

5.92 

35.58 

126,800 

126,800 

8,549 

Age,  32  day?. 

1 

6.00 

6.06 

5.93 

36.05 

129,800 

132,200 

8,6OT 

Do. 

2 

5.99 

6.04 

5.92 

85.75 

112,500 

122,000 

3.412 

Do. 

4 

6.01 

6.05 

5.99 

36.24 

128,300 

128,300 

8.402 

Do. 

6 

6.03 

6.07 

6.02 

36.55 

97,800 

98,200 

2,686 

8 

6.02 

6.04 

6.00 

36.24 

88,400 

88.400 

2,489 

10 

6.00 

6.03 

6.06 

36.67 

84,800 

84.800 

2,812 

12 

6.00 

6.10 

6.08 

37.09 

70,400 

70,400 

1,896 

14 

5.96 

6.10 

6.04 

36.84 

64,800 

64,300 

1,746 

16 

6.05 

5.99 

6.02 

36.05 

62,800 

63.400 

1,758 

18 

5.98 

6.07 

6.00 

86.42 

60,000 

60,700 

1,666 

20 

5.98 

6.03 

6.03 

36.87 

61,500 

61,500 

1,690 

22 

6.00 

6.01 

6.03 

36.24 

55,900 

56,900 

1,570 

24 

5.97 

6.00 

6.04 

86.24 

56,200 

57,300 

1,581 

25 

6.05 

6.00 

6.00 

36.36 

56,900 

57,400 

1,578 

25 

6.(M 

5.98 

6.01 

85.98 

54,900 

57,200 

1,591 

25 

4.(M 

4.05 

4.07 

16.49 

26.600 

26,600          1.613 

Do. 

25 

1.94 

2.02 

2.10 

4.24 

5,860 

5,860 

1,382 

Do. 

25 

1.93 

2.01         2.10 

4.22 

5,960 

5.960 

1,412 

Do. 

25 

2.01 

1.92        2.13 

4.09 

5.180 

5.180 

1.266 

Do. 
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Dyckerhoff  Portij^nd  Cement. 

retarded  set  series. 

Samples  taken  out  at  2-hour  intervals,  first  hour  excepted.  Main 
batch  of  cement  kept  in  a  state  of  agitation  in  the  mixing  bed  until 
put  into  the  molds.     Age  when  tested,  31  days. 

3riginal  quantities:  Pounds. 

Cement 207 

Water 29.5  per  cent=  61 

Water  added  to  the  main  batch  as  follows: 


Interval  after  mixing,  hours. 


Initial  mixing 

10 

16 

20 


Water  used. 


Pounds. 


61.0 
1.0 
0.25 
0.12 


Per  cent 
approxi- 
mate. 


29.5 
30.0 
30.0 
31.0 


Hours. 

Dimensions. 

Sectional 
area. 

First 
crack. 

Compressive 
strength. 

Remarks. 

Height. 

Compressed 
surface. 

Total. 

Per 

square 

inch. 

0 

1 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

Inches. 
5.99 
6.00 
6.07 
6.07 
5.98 
5.99 
5.97 
5.98 
5.96 
5.98 
6.06 
5.98 

Inches. 
6.06 
6.10 
5.96 
5.96 
6.10 
6.10 
6.03 
6.05 
6.02 
6.01 
6.00 
6.04 

Inches. 
6.06 
6.05 
6.01 
6.14 
6.26 
6.02 
6.14 
6.15 
6.08 
6.07 
6.06 
5.50 

Sq.  inches. 
86.72 
36.90 
35.93 
36.71 
38.19 
36.72 
37.02 
37.20 
36.60 
36.49 
36.36 
33.22 

Pounds. 

104,600 

119,900 

107,900 

102.200 

104,400 

98,900 

83,400 

69,600 

62,900 

65,800 

64,600 

57,100 

Pounds. 

109,200 

120,400 

114,500 

102,200 

104,400 

98,900 

83,400 

71,800 

62,900 

65,800 

64,600 

67,100 

Pounds. 
2,978 
3,262 
8,186 
2,783 
2,733 
2,693 
2,252 
1,928 
1,718 
1,808 
1,776 
1,718 

- 
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JossoN  Portland  Cement. 


RETARDED   SET  SERIES. 


Samples  taken  out  at  2-hour  intervals.  Main  batch  of  ceme:: 
allowed  to  rest  undisturbed  in  the  mixing  bed  between  the  times - 
taking  out  samples,  or  when  regauging.     Age  when  tested,  30  days. 

Original  quantities:  ^^"' 

Cement lOl 

Water 30.2  per  cent  =  a 

Cement  in  top  of  barrel  was  lumpy. 

After  the  initial  mixing  no  additional  water  was  needed. 


Dimensions. 

CompresBive 
strength. 

Hours. 

Sectional 
area. 

FIret 
crack. 

i        n^^ 

Remark*. 

Height. 

Compressed 
surface. 

Total. 

square 
inch. 

Inches. 

1 

Inches.      Inches. 

Sq.  inches. 

Pounds. 

Pounds. 

Poundt. 

0 

6.00 

6.06           6.01 

86.42 

109,000 

119,000 

3,267 

0 

6.00 

6.01            5.95 

35.75 

121,200 

121.200 

3,390 

2 

6.0.5 

6. 00            5. 95 

35.82 

121,000 

125,300    i      3,498 

i 

6.02 

6.01 

5.93 

35.63 

139, 700 

139.800          8,923 

4 

6.06 

6.00 

5.89 

35.88 

132,200 

133,900          3.731 

6 

6.01 

6.97 

6.02 

35.93 

129.900  . 

132,800 

3,696 

8 

6.98 

6.03 

5.99 

86.11 

124,000 

139,000 

3,849 

8 

4.05 

4.11 

3.99 

16.40 

59,300 

59.300 

3,615 

8 

4.06 

4.09 

4.05 

16.56 

66,000 

56,000 

3,381 

8 

2.03 

1,96 

2.04 

4.00 

9,720 

9,720 

2.430 

8 

1.95 

2.04 

2.06 

4.20 

11,650 

11,550 

2,749 

^-  4 
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Steel,  Slao,  Cement. 

retarded  set  series. 

Samples  taken  out  at  2-hour  intervals.  Main  batch  of  cement 
allowea  to  rest  undisturbed  in  the  mixing  bed  between  the  times  of 
taking  out  samples,  or  when  regauging.     Age  when  tested,  31  days. 

Original  quantities:  Pounds. 

Cement 80.6 

Water 86per  cent=  29 

Water  added  to  the  main  batch  as  follows: 


Interval  after  mixing,  hours. 


Initial  mixing 
2 

4.'.'.'.'.'.'.'.'.'.'.'.'.'. 

6 

8 


Water  used. 


Pounds. 


29.0 
0.6 
0.6 
0.5 
0.25 


Per  cent, 
approx- 
imate. 


36.0 
36.9 
38.6 
40.0 
40.6 


Hours. 

Dimensions. 

Sectional 
area. 

First 
cracJc. 

Compressive 
strength. 

Remarks. 

Height. 

Compressed  sur- 
face. 

Total. 

Per 

square 

inch. 

0 
0 
2 
4 
4 
6 
8 
8 

Inches. 
5.98 
6.02 
6.06 
6.00 
6.01 
6.02 
6.03 
4.03 

Inches. 
6.04 
6.02 
6.07 
6.01 
6.00 
6.04 
6.00 
4.01 

Inches. 
6.00 
5.96 
6.03 
6.10 
6.05 
6.00 
6.08 
3.88 

So.  inches. 
86.24 
35.88 
36.60 
36.84 
36. 3U 
36.24 
36.48 
15.55 

P&unds. 
42,700 
41,100 
40,600 
38,800 
36.000 
86,400 
32,300 
11,900 

Pounds. 
42,700 
41,500 
41,400 
38,800 
36,900 
36,400 
35,100 
13,500 

Pmmds. 
1,178 
1,156 
1,131 
1,058 
1,016 
1,004 
962 
868 
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CEMENT RETARDED   SETS. 


Austin,  Natural  Cement. 


RETARDED   SET  SERIES. 


Samples  taken  out  at  2-hour  intervals.     Main  batch  of  cement  aUow( 
to  rest  undisturbed  in  the  mixing  bed  between  the  times  of  taking  ou; 
samples,  or  when  regauging.     Age  when  tested,  30  days. 


Original  quantities: 


PoQn': 


Cement 


Water 39.4  percent=:L 

Water  added  to  the  main  batch  as  follows: 


mixing,  hours. 

Water  used. 

Interval  after 

'  Percent 

Pounds,    appmx! 

mate. 

Initial  mixinip . 

32.5              39.4 

2 

"^ 

3.5 

4.5.1 

4 

2 
.5 

49 

6 

50.2 

8 

.25            51 

Dimensions. 

Compressive 

Sectional 
area. 

First 
crack. 

strength. 

Hours. 

Per 
Total.        square 
inch. 

Hemarks. 

Height. 

CompresBed 
surface. 

Inches. 

Inches. 

Inches. 

Sq.  inches. 

Pounds. 

Pounds. 

Pounds. 

0 

6.04 

6.01 

6.09 

86.60 

26,600 

26,600 

m 

0 

6.03 

6.02    ^ 

6.10 

36.72 

25,000 

26,100    1         711 

2 

6.05 

6.00 

6.13 

86.78 

15,600 

15,600 

724 

4 

6.02 

5.98 

6.11 

36.53 

10,300 

12,800 

350 

4 

5.99 

6.02 

6.08 

36.60 

10,700 

12,100 

331 

6 

6.02 

6.00 

6.10 

36.60 

9,800 

10,100 

276 

8 

5.96 

6.00 

6.12 

36.72 

9,600 

10,900 

297 

8 

4.01 

4.02 

4.03 

16.20 

8,810 

8,810 

235 

8 

4.01 

4.03 

3.99 

16.08 

3.900 

4,300 

267 

8 

1.95 

2.02 

2.05 

4.14 

710 

710 

171 

8 

2.01 

1.96 

2.04 

4.00 

640 

640 

160 

8 

2.02 

1.96 

2.06 

4.03 

590 

620 

153 

8 

2.02 

1.96 

2.05 

4.01 

630 

630 

157 

^  4 
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Bonneville  Improved,  Natural  Cement. 

retarded  set  series. 

Samples  taken  out  at  2-hour  intervals,  excepting  the  first  and  last 
houi*s.  Main  batch  of  cement  allowed  to  rest  undisturbed  in  the  mix- 
ing bed  between  the  times  of  taking  out  samples,  or  when  regauging. 
Age  when  tested,  34  days,  excepting  the  7-hour  samples,  which  were 
35  davs  old. 

Origrinnl  quantities:  PoundB. 

Ct^tnent 66.75 

Water 42.7  per  centa  28. 5 

Water  added  to  the  main  batch  as  follows: 


Interval  after  mixing,  hours. 


Initial  mixing 
1 


No  more  water  was  needed  in  this  batch. 


Water  used. 


Pounda. 


28.5 
4.5 


Percent, 
approxi- 
mate. 


42.7 
52.1 


Hours. 

Dimensions. 

Sectional 
area. 

First 
crack. 

Compremlve 
strength. 

Remarks. 

Height. 

Compresse<l 
surface. 

Total. 

Per 

square 

Inch. 

0 
0 

1 
2 
4 
6 
7 
7 
7 

Inches. 
6.98 
5.97 
5.97 
6.03 
6.01 
6.05 
4.00 
4.01 
4.00 

Inches. 
6.03 
6.02 
6.03 
5.98 
5.93 
5.99 
4.01 
3.99 
4.06 

Inches. 
6.14 
6.15 
6.02 
6.02 
5.96 
5.98 
3.95 
8.97 
3.98 

Sq.  inches.      Pounds. 
87.02            32,900 
87.02            28,300 
36.80            10,500 
35.70    ,         8,400 
35.34    !         9,900 

35.82  ,        13,600 

15.83  4,600 

15.84  6,200 
16.15             6,300 

Pounds. 

33,800 

82,500 

11,700 

13,800 

13,700 

13,900 

6.480 

6,900 

6,950 

Pounds. 
913 
878 
322 
887 
388 
388 
409 
435 
480 

Voids. 
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NoBTON,  Natural  Cement. 


RETARDED  SET  SERIES. 


Samples   taken  out  at  2-bour  intervals.     Main   batch  of  ceme! 
allowed  to  rest  undisturbed  in  the  mixing  bed  between  the  time> 
taking  out  samples,  or  when  regauging.     Age  when  tested,  34  days. 


Original  quantities: 

Cement 

Water 42. 9  per  cent 

Water  added  to  the  main  batch  as  follows: 


Pou- 


Interval  after  mixing,  hoars. 


Initial  mixing 

2 

4 

6 


Dimensions. 


Hours. 


0 
0 
2 
4 
4 
6 
8 


Height. 

Compremed 
surface. 

1 

Inches. 

Itiches. 

1 
Inchf*. 

6.01 

6.03 

6.15 

6.05 

6.01 

6.14 

6.00 

6.03 

6.07 

5.98 

6.96 

5.90 

5.98 

5.96 

6.00 

5.93 

5.00 

5.86 

6.99 

5.92 

5.90 

Sectional 
area. 


Sn.  inches. 
37.08 
36.90 
36.60 

a5.io 

85.76 
35.16 
34.92 


First 
crack. 


Pounds. 
25.200 
27,550 
16,200 
10,100 
11,900 
11,700 
6,700 


Water  used. 


Per  cent 

Pounds. 

approxi 

mate. 

29.5 

41? 

2.5 

46,1 

1.0 

k: 

0.25 

•VU 

Compressive 
strength. 


Total. 


Pounds. 
25,200 
27,560 
16,200 
11,200 
12,900 
14,900 
13,200 


Per 

square 

Inch. 


Remarki 


jPoimcf*. 
680 
747 
443 
319 
861 
424 
878 


Voids. 


Star  Portland  Cement. 


RETARDED   SET  SERIES. 

Samples  taken  out  at  intervals,  as  indicated  in  the  tables  which  fo 
low.  Main  batches  of  cement  kept  in  a  state  of  agitation  in  the  mixin: 
bed  until  put  into  molds. 

Two  kinds  of  cement  were  used  of  the  above  brand,  one  the  ordinsn 
commercial  mixture  containing  plaster,  the  usual  ''restrainer,"  tococ 
trol  the  rate  of  setting;  the  other  kind  the  same  as  the  first,  but  with 
out  the  use  of  plaster.  Age  when  tested,  30  days  from  the  time  of 
mixing. 

The  cement  with  plaster  was  mixed  when  40  days  old,  that  without 
plaster  when  46  days  old,  from  the  time  of  grinding. 

Original  quantities:  Poon* 

Cement,  with  plaster ->••% 

Water 32.9  per  cent=  1^\\ 

Cement,  without  plaster p  ' 

Water 42  per  cent«  i* 
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^Water  was  added  to  the  batches  as  follows: 


STAR  PORTLAND  CEMENT,  WITH  PLASTER. 


Water  uaed. 

Water  used. 

Interval 
after 

Interval 
after 

mixing. 

Succes- 
slve. 

Total. 

mixing. 

Succes- 
sive. 

Total. 

Hr»,  min. 

Poundg. 

Poundt. 

Hts.  min. 

Poundt. 

Pounds.  ' 

Initial 
mixing 

\    123.5 

123.5 

27  00 

28  00 

LO 
2.0 

228.5 
225.5 

4    00 

3.0 

126.5 

29    00 

LO 

226.5 

4    15 

1.0 

127.5 

30    30 

LO 

227.6 

4  ao 

4.0 

131.5 

82    00 

2.0 

229.6 

4    50 

9.0 

140.5    1 

34    00 

LO 

230.6 

5    10 

8.0 

148.5    1 

85    00 

LO 

231.6 

5    90 

8.0 

156.5 

37    00 

LO 

232.5 

6    00 

7.0 

163.6 

39    00 

LO 

233.6 

6    15 

6.0 

169.6 

40    SO 

LO 

234.6 

6    50 

4.0 

173.5 

41    30 

1.0 

235.5 

7    05 

8.0 

181.5 

46    00 

LO 

236.6 

8    00 

4.0 

185.5 

47    00 

LO 

237.5 

8    45 

4.0 

189.5 

50    00 

LO 

238.5 

9    30 

4.0 

193.5 

51    10 

2.0 

240.5 

9    50 

2.0 

195,5 

52    00 

2.0 

242.5 

12    00 

2.0 

197.5 

M    30 

1.0 

243.5 

13    00 

1.0 

198.5 

56    00 

LO 

244.5 

13    30 

1.0 

199.5 

1    60    00 

2.0 

246.5 

14    00 

1.0 

200.5 

;    62    00 

LO 

247.5 

14    50 

1.0 

20L5 

64    00 

2.0 

249.5 

16    00 

2.0 

203.5 

68    00 

LO 

2.50.5 

17    00 

2.0 

2a5.5    . 

70    00 

1.0 

251.5 

18    00 

1.0 

206.5 

72    00 

2.0 

253.5 

19    10 

3.0 

209.5 

74    00 

1.0 

254.5 

20    00 

2.0 

21 L  5 

76    00 

1.0 

255.5 

21    00 

LO 

212.5 

78    00 

LO 

256.5 

22    00 

3.0 

216.5 

82    00 

1.0 

257.5 

2:^    00 

8.0 

218.5    1 

88    00 

1.0 

258.5 

24    00 

1.0 

219.5 

92    00 

LO 

259.5 

23    00 

LO 

220.5 

96    00 

.5 

260.0 

'26    00 

2.0 

222.5    i 

1 

100    00 

.5 

260.6 

STAR  PORTLAND  CEMENT,  WITHOUT  PLASTER. 


InitUl 
mixing 

}    158.0 

158.0 

34 
86 

00 
00 

2.0 
LO 

189.0 
190.0 

7    30 

2.0 

160.0 

88 

00 

L5 

191.5 

8    30 

LO 

161.0 

40 

00 

1.5- 

193.0 

9    00 

2.0 

163.0 

42 

00 

LO 

IM.O 

10    00 

1.0 

164.0 

44 

00 

1.5 

195.5 

11    00 

LO 

165.0 

64 

20 

0.6 

196.0 

12    00 

2.0 

167.0 

66 

00 

LO 

197.0 

14    00 

2.0 

169.0 

58 

00 

LO 

198.0 

16    00 

2.0 

171.0 

64 

00 

LO 

199.0 

18    00 

2.0 

178.0 

68 

00 

0.6 

199.5 

19    30 

LO 

174.0 

70 

00 

0.6 

200.0 

22    00 

2.0 

176.0 

71 

40 

LO 

20L0 

23    00 

LO 

177.0 

78 

50 

0.6 

201.5 

24    00 

2.0 

179.0 

81 

00 

0.5 

202.0 

26    00 

LO 

180.0 

86 

00 

LO 

203.0 

26    00 

2.0 

182.0 

90 

00 

0.6 

203.5 

28    00 

2.0 

184.0 

92 

00 

0.26 

203.75 

80    00 

1.0 

185.0 

96 

00 

0.26 

204.0 

82    00 

2.0 

187.0 

98 

00 

0.25 

204.25 
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STAR  PORTLAND  CEMENT,  WITH  PLASTER. 


Dimensions. 

Compressive 
strength. 

Hours. 

Sectional 
area. 

First  crack. 

Height, 

Compressed  sur- 
face. 

'      Per 
Total.      ,   square 
1    inch. 

Remark* 

0 
0 
1 
1 

Inches. 
4.07 
4.00 
4.08 
4.04 

Incfies. 
3.99 
4.07 
3.99 
3.99 

Inches. 
3.72 
3.70 
3.89 
3.94 

Sq.  inches. 
14.84 
16.06 
15.52 
15.72 

Pounds. 
49.000 
91,900 
66.100 
75,000 

I\}UHds. 

71,700 
91,900 
66,100 
79,400 

Pounds. 
4,832 
6,102 
4.269 
5,061 

2 
2 
8 
3 

3.99 
4.07 
3.98 
3.98 

4.02 
3.99 
4.01 
4.06 

4.00 
4.00 
4,00 
4.02 

16.08 
15.96 
16.04 
16.32 

84,000 

84,000 

109,800 

91,000 

101,200    1      6.294 
104,500    ;      6,548 
109.800    1      6,846 
106,400          6.520 

4 
4 
6 
6 

3.98 
3.98 
4.01 
8.98 

4.05 
4.06 
3.98 
4.06 

4.03 
4.10 
4.00 
4.03 

16.32 
16.65 
15.92 
16.36 

85,000 
88,000 
37,500 
50,400 

86,200 
94,200 
37.500 
50,400 

5.282 
5.658 
2,356 
3,081 

8 

8 

10 

10 

4.02 
3.96 
3.95 
3.97 

3.97 
4.05 
4.02 
4.01 

4.02 
4.02 
4.12 
4.20 

15.96 
16.28 
16.56 
16.84 

44,600 
41,200 
89,800 
89,300 

44,600 
41,200 
40,400 
39.300 

2,794 
2,531 
2,440 
2,334 

12 
12 
14 
14 

4.05 
8.97 
4.01 
4.07 

8.97 
4.03 
3.97 
8.96 

3.94 
3.96 
4.06 
4.04 

15.64 
15.96 
16.12 
16.00 

36,900 
30,100 
22,000 
38,100 

36,900 
31,300 
3,3.000 
38,100 

2,359 
1,961 
2,047 
2,381 

16 
16 

18 
18 

3.95 
4.08 
4.04 
4.06 

4.02 
8.98 
3.98 
4.00 

4.07 
4.06 
4.07 
4.05 

16.36 
16.16 
16.20 
16.20 

35,300 
34,800 
34.200 
36,800 

35,300 
34,800 
34,200 
86,800 

2,168 
2,163 
2,  111 
2,272 

20 
20 
22 
22 

4.05 
4.04 
4.03 
4.08 

3.96 
S.96 
3.98 
3.96 

4.04 
4.02 
4.06 
4.03 

16.00 
15.92 
16.16 
15.96 

29,300 
31,400 
3:J,700 
27,400 

29,300 
31,400 
33,700 
27,400 

1,831 
1,972 
2,086 
1.717 

24 
24 
26 
26 

4.03 
4.05 
4.07 
4.09 

3.97 
3.96 
3.98 
3.96 

4.04 
4.07 
4.07 
4.03 

16.04 
16. 12 
16.20 
15.96 

25,600 
27,300 
23.700 
25,900 

24,600 
28,100 
23,700 
26,900 

1,696 
1,743 
1,463 
1,623 

28 
28 
30 
30 

4.09 
4.07 
4.01 
4.05 

3.97 
3.96 
3.97 
3.97 

4.02 
4.05 
4.08 
4.07 

15.96 
16.04 
16.00 
16.16 

24,400 
27,400 
21,800 
24,600 

24,400 
27,400 
21,800 
24,600 

1,529 
1.708 
1,863 
1,622 

82 
32 
34 
34 

3.98 
3.98 
3.95 
3.99 

4.08 
4.06 
4.05 
3.99 

4.01 
4.06 
4.01 
4.06 

16.16 
16.44 
16.24 
16.20 

19,000 
24,100 
20,100 
23,600 

19,500 
24, 100 
20,100 
28,600 

1,207 
1,466 
1,238 
1,457 

36 
36 
38 
38 

4.03 
4.08 
4.10 
4.00 

4.01 
4.01 
4.02 
4.07 

3.98 
4.01 
4.02 
4.02 

15.96 
16.08 
16.16 
16.36 

17,200 
22,700 
22,500 
20,800 

18,300 
22,700 
22,500 
20,800 

1,147 
1,412 
1,392 
1,271 

40 
40 
42 
42 

4.00 
3.98 
4.02 
4.00 

4.04 
4.01 
3.96 
4.00 

4.00 
4.02 
3.99 
8.99 

16.16 
16.12 
15.80 
15.96 

20,000 
19,400 
15,300 
20,700 

20,000 
19,400 
15,300 
20,700 

1,238 

1,203 

968 

1,297 

44 
44 

46 
46 

3.99 
4.06 
4.02 
4.03 

4.10 
4.01 
3.99 
4.00 

3.97 
3.95 
4.02 
4.00 

16.28 
15.84 
16.01 
16.00 

20,600 
16,900 
19,300 
15,400 

20,600 
16.900 
19,300 
16,300 

1,265 
1,067 
1,203 
1,019 

48 
48 
50 
50 

3.95 
3.97 
3.96 
4.02 

4.01 
4.00 
4.00 
3.96 

4.00 
4.00 
4.00 
3.98 

16.04 
16.00 
16.00 
15.76 

19,100 
19,200 
19,800 
17,300 

19,100 
19,200 
19,800 
17,300 

1,191 
1,200 
1,288 
1.096 

52 
62 
54 
54 

3.95 
4.06 
8.95 
4.03 

4.02 
3.95 
4.00 
3.94 

4.00 
4.01 
4.00 
4.01 

16.08 
15.84 
16.00 
15.80 

17,400 
18,600 
18,400 
15,100 

17,400 
18,600 
18,100 
15,100 

1,082 

1,174 

1,150 

966 

1                     — - 
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STAR  PORTLAND  CEMENT,  WITH  PLASTER— Continued. 


Dimen-lons. 

Sectional 
Area. 

First  crack. 

Compressive 
strength. 

Remarks. 

Hours. 

Height. 

Compressed  sur- 
face. 

Total. 

Per 

square 

inch. 

50 
:)6 
58 
58 

60 
60 

62 
62 
64 
64 

66 
66 

68 
68 

70 
70 
72 

72 

76 

78 
78 
HO 
80 

82 
82 

8-1 

Incfies. 
4.06 
3.99 
3.95 
3.97 

3.97 
4.01 

3.96 
3.96 
3.96 
3.97 

4.00 
8.95 
3.96 
4.09 

3.96 
4.01 
4.07 
3.97 

4.03 
4.08 
3.98 
4.00 

4.01 
4.05 
3.96 
3.97 

3.96 
3.97 
4.00 
3.98 

4.01 
4.01 
4.02 
4.08 

4.09 
4.06 
4.05 
4.05 

3.99 
4.00 
4.06 
4.09 

4.00 
4.00 

3.97 
4.03 
8.W 
4.00 

Inches. 
3.97 
3.96 
4.02 
4.00 

4.04 
3.96 

4.02 
4.00 
4.00 
4.02 

3.96 
4.02 
4.01 
3.98 

4.03 
3.94 
3.95 
4.07 

3.96 
3.92 
4.02 
3.94 

3.96 
8.96 
4.07 
4.10 

4.06 
4.06 
3.96 
4.03 

3.98 
3.96 
4.00 
4.00 

4.00 
4.00 
4.00 
3.99 

4.08 
4.00 
4.00 
4.00 

3.99 
3.99 

4.00 
3.96 
4.00 
3.96 

•  Inches. 
3.95 
3.92 
3.98 
3.99 

4.01 
4.00 

4.00 
3.97 
3.98 
3.96 

3.95 
3.96 
4.07 
3.99 

4.05 
4.04 
3.96 
3.99 

3.96 
4.01 
3.99 
4.01 

4.05 
4.06 
4.04 
3.98 

4.00 
8.97 
8.97 
8.99 

4.02 
4.03 
3.94 
3.96 

4.02 
4.01 
3.99 
3.97 

3.94 
3.92 
3.97 
8.99 

4.00 
3.99 

4.03 
4.02 
4.06 
4.08 

Sq.  inches. 
15.68 
15. 52 
16.00 
15.96 

16.20 
15.80 

16.08 
15.88 
15.92 
15.92 

15.60 
15.92 
16. 32 

15.88 

16.82 
15.92 
15.64 
16.24 

15.68 
15. 72 
16.04 
15.80 

16.12 
16.08 
16.44 
16.32 

16.32 
16.12 
15. 72 
16.08 

16.00 
15.96 
15.76 
15.84 

16.06 
16.04 
15.96 
15.84 

15.88 
15.68 
15.88 
15.96 

15.96 
15.92 

16.12 
15.92 
16.24 
16.16 

Pounds. 

18,800 
18,200 
17,600 
19,400 

18.700 
18,100 

17,100 
18,400 
18,500 
17,100 

17,800 
16.500 
16,900 
13.800 

17,700 
14,600 
14,800 
15.200 

14,800 
14,400 
17,300 
13.700 

14,100 
15,200 
12,600 
12,400 

13,800 
15,100 

Pounds. 

18,800 
18,200 
17,600 
19,400 

18,700 
18,100 

17,100 
18,400 
18,500 
17,100 

17,800 
16,500 
16,900 
13.800 

17,700 
14,600 
14,300 
15,200 

14,800 
14,400 
17,300 
13,700 

14,100 
15,200 
12,600 
12,400 

13.800 
15,100 
12.500 
14,500 

10.600 
12,200 
12,700 
14,500 

9,900 
13,300 
13.000 

9.300 

13,200 
11,400 
12,300 
11,000 

9,100 
9,400 

10,800 
11,500 
10,800 
11,100 

Pounds. 
1,199 
1,173 
1,100 
1,216 

1.154 
1,146 

1.063 
1,159 
1.162 
1,074 

1,141 

1.036 

1,036 

869 

1,065 
917 
914 
936 

944 

916 

1,079 

867 

875 
945 
766 
760 

846 
937 
795 
902 

663 
764 
806 
915 

616 
829 
815 
587 

881 
727 
775 
689 

570 
590 

639 
7*22 
665 
687 

84 

86 



86 

88 

88 

90 

90 

92 

92 

9i 

94 

96 

96 

96 

98 

100 
100 

10,300 

102 

102 
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STAK  PORTLAND  CEMENT,  WITHOUT  PLASTER. 


Dimensions. 


Hotin. 


Height. 


0 
0 
1 
1 

2 
2 
8 
8 

4 
4 

6 
6 

8 

8 

10 

10 

12 
12 
14 
14 

16 
16 
18 
18 

20 
20 
22 
22 

24 
24 
26 
26 

28 
28 
SO 
80 

82 
32 
84 
84 

86 
86 
88 
88 

40 
40 
42 
42 

44 
44 

46 
46 

48 
48 
60 
50 

62 
62 
64 
54 


Inchef. 
4.05 
4.06 
4.06 
4.02 

4.00 
4.02 
4.04 
4.06 

4.08 
4.07 
4.03 
4.06 

4.06 
4.02 
4.07 
4.06 

4.04 
4.00 
4.05 
4.01 

4.07 
4.06 
4.02 
4.06 

4.01 
8.06 
4.05 
4.00 

4.10 
4.06 
4.00 
4.00 

8.97 
3.98 
4.02 
8.96 

8.96 
8.96 
4.02 
4.00 

4.05 
8.96 
4.05 
8.96 

8.97 
4.02 
4.01 
8.98 

4.00 
4.02 
4.00 
4.00 

4.08 
4.05 
4.06 
4.07 

4.06 
4.06 
4.06 
4.06 


Ck)mpre88ed  sur- 
face. 


Inches. 
3.98 
8.97 
3.96 
8.97 

4.06 
4.00 
8.97 
8.98 

8.98 
8.98 
8.96 
4.00 

8.96 
8.97 
8.97 
8.98 

8.98 
8.96 
8.96 
4.02 

4.01 
4.00 
4.09 
8. 99 

4.08 
4.04 
8.96 
4.04 

8.99 
4.00 
4.01 
8. 99 

4.08 
4.04 
8.99 
4.01 

8.97 
4.04 
8.94 
8.94 

8.95 
4.00 
8.96 
4.01 

4.08 
8.99 
8.95 
4.07 

3.97 
8.95 
3.98 
3.96 

3.94 
8.98 
8.97 
8.97 

3.96 
8.94 
8.95 
8.95 


Inches. 
4.10 
4.07 
4.08 
4.07 

4.02 
4.06 
4.04 
4.08 

4.06 

4.08 

4.02 

.    4.03 

4.04 
4.07 
4.00 
4.02 

4.08 
4.04 
4.00 
8.97 

8.99 

.     8.98 

4.00 

4.00 

8. 99 
8.94 
o.  iM 
8.98 

4.00 
8.98 
8.97 
4.00 

4.05 
4.06 
4.08 
4.02 

4.02 
4.06 
4.06 
4.06 

4.06 
4.07 
4.12 
4.05 

4.01 
4.04 
4.07 
4.00 

4.06 
4.08 
8.94 
8.98 

4.05 
4.06 
4.03 
4.00 

4.01 
4.00 
4.10 
4.08 


Sectional 
area. 


Sq.  inches. 
16.82 
16.16 
15.96 
16.16 

16.28 
16.24 
16.04 
16.04 

16.12 
16.04 
16.00 
16.12 

16.00 
16.16 
15.88 
16.00 

16.24 
16.00 
15.84 
15.96 

16.00 
15.92 
16.86 
15.96 

16.08 
15.92 
15.68 
15.88 

16.96 
15.92 
15.92 
15.96 

16.82 
16.40 
16.28 
16.12 

15.96 
16.40 
16.00 
16.00 

16.04 
16.28 
16.24 
16.24 

16.16 
16.12 
16.08 
16.28 

16.20 
15.92 
15.68 
15.76 

15.96 
16.16 
16.00 
15.88 

15.88 
15.76 
16.20 
16.12 


First  crack. 


(Compressive 
strength. 


ToUl. 


Pounds. 
86,200 
41,800 


27,800 


18,000 


Pounds. 
37,100 
41,800 
44,100 
39,200 

41,800 
41,500 
43,300 
42,500 

89,100 
80,600 
36,500 
86,800 

32,100 
82,900 
29,800 
28,900 

26,000 
23,700 
19,800 
19,700 

23,500 
22,100 
23,000 
21,200 

24,300 
22,100 
28,000 
21,600 

23,200 
28,400 
20,500 
18,800 

24,700 
28,200 
20,100 
19,800 

14,400 
17,800 
18,200 
17,100 

17,400 
18,200 
19.500 
17,600 

18,800 
17,400 
18,800 
18,700 

19,800 
16,200 
17,600 
16,100 

15,800 
15,800 
17,500 
16,600 

16,600 
16,500 
19,400 
20,500 


Pep 
square 
inch. 


Pounds. 
2,27S 
2,5a6 
2,763 
2,426 

2,f>68 
2,556 
2,700 
2,650 

2,426 
1,906 
2,281 
2,288 

2,006 
2,086 
1,877 
1,806 

1,601 
1,481 
1,260 
1,234 

1,469 
1.888 
1,406 
1,828 

1,511 
1,888 
1,467 
1,354 

1.454 
1,470 
1,288 
1,178 

1,513 
1,415 
1.235 
1,197 

902 

1,065 
1,188 
1,069 

1,065 
1,118 
1,201 
1,084 

1,163 
1,079 
1,188 
1,149 

1,222 
1,018 
1,122 
1,022 

969 

978 

1,094 

1,046 

1,045 
1,047 
1,198 
1,272 


Remazka 


1 ' 

\ . 

it                                   '        - 

1 

tiBt^chB 

1 

1 

^52i  '[li 

1 

27'^^Z   2 

t 

-r 

T^*^- 

i          ,1 

1 
1 

1 

1 

. 

^E=^^q 

-fj6fc>--t 

t^li^^J 

1 

J_:"it  I 
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STAR  PORTLAND  CEMENT,  WITHOUT  PLASTER— Continued. 


Dimensions, 

Sectional 
area. 

First  crack. 

• 

CompreniTe 
strength. 

Remarks. 

Hours. 

Height. 

Compreased  sur- 
face. 

Total. 

Per 

square 

inch. 

.56 

Inches. 
4.00 
4.02 
4.00 
4.05 

4.00 
4.01 
8.94 
3.98 

8.95 
3.96 
4.00 
8.97 

8.97 
4.00 
4.01 
8.98 

4.00 
4.02 
4.01 
4.00 

4.05 
4.06 
4.00 
4.07 

8.95 
4.00 
8.96 
4.08 

4.02 
8.96 
4.05 
8.95 

8.96 
3.99 
4.01 
4.08 

8.96 
8.92 
3.94 
4.00 

8.96 
4.02 

4.06 
4.02 
4.02 
4.00 

8.98 
4.00 

Inches. 
8.94 
8.M 
8  98 
8.95 

8.94 
8.95 
4.00 
4.08 

4.08 
4.05 
8.96 
4.04 

4.04 
4.00 
4.07 
4.07 

4.00 
8.96 
4.00 
4.08 

4.00 
4.00 
4.00 
3.96 

4.01 
8.96 
4.05 
8.96 

8.96 
4.05 
8.97 
4.00 

8.99 
8.99 
8.M 
8.96 

4.02 
4.02 
4.00 
8.93 

4.01 
8.95 

8.95 
8.94 
4.00 
4.00 

4.06 
4.07 

Inches. 
4.08 
4.09 
4.07 
4.07 

4.02 
4.02 
4.04 
4.01 

4.00 
4.00 
4.02 
4.07 

8.99 
8.96 
4.00 
8.96 

8.90 
8.98 
4.00 
4.00 

8.96 

4.00 

8.96 

'4.01 

4.11 
4.10 
4.06 
4.11 

4.06 
4.09 
4.06 
4.06 

4.01 
4.07 
4.05 
4.06 

4.09 
4.06 
4.00 
4.01 

4.06 
4.02 

4.05 
4.01 
4.00 
4.01 

8.96 
4.00 

Sq.  inches. 
16.16 
16.12 
16.00 
16.06 

15.84 
15.88 
16.16 
16.16 

16.12  • 
16.20 
16.00 
16.44 

16.12 
15.92 
16.28 
16.00 

15.60 
15.64 
16.00 
16.12 

15.84" 
16.00 
15.84 
15.88 

16.48 
16.24 
16.52 
16.28 

15.96 
16.66 
16.12 
16.82 

16.00 
16.24 
15.96 
16.16 

16.44 
16.20 
16.00 
15.76 

16,28 
15.86 

16.00 
16.80 
16.00 
16.04 

16.24 
16.28 

Pound*. 

Pounds. 
21,900 
20,100 
19,300 
16,600 

17,200 
18,000 
18,900 
19,500 

19,000 
18,900 
15,500 
14,400 

18,800 
18,200 
14,000 
18,400 

11,900 
18,200 
14,100 
18,100 

13,800 
18,500 
13.400 
18,000 

14,100 
18,200 
18,800 
18,506 

11,200 
14,400 
18,700 
14,600 

14,200 
12,500 
12,700 
12,400 

18,800 
14,600 
14,100 
18,200 

14,600 
12,600 

12,800 
12,600 
12,100 
11,600 

18,900 
12,200 

Pounds. 

1,355 

1,247 

1,206 

•1,U82 

1,086 
1,134 
1,170 
1,207 

1,179 

1,167 

969 

876 

856 
829 
860 
888 

763 
844 
881 
813 

871 
844 
846 
819 

856 
813 
905 
829 

702 
870 
860 
888 

888 
770 
796 

767 

800 
895 
881 
888 

897 
787 

800 
791 
756 
717 

866 

749 

1 
• 

56 

58 

■•■•***••••• 

58 

60 

60 

62 

62 

64 

64 

66 

66 

68 
68 

70 

70 

72 
72 
74 
74 

76 
76 

78 

78 

80 
80 

82 

82 

84 

M 

86 

86 

68 

88 
90 
90 

92 
92 
94 
94 

96 
96 

98 

96 

100 

100 

102 

102 
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CEMENT — RETARDED   SETS. 


Star  Portland  Cement. 


RETARDED  SET   SERIES. 


Additional  tests  after  setting  longer  periods  in  air  at  ordinary  n 
at  low  temperatures. 

The  intervals  during  which  these  samples  were  exposed   to  n  ; 
temperature  were  preceded  by  setting  in  air  at  about  70"^  F.  period- 
3  or  4  da3's  each.     This  short  period  occurred  immediately  after  n: 
ing.     After  exposure  to  low  temperatures  the  samples  remaineu 
about  70^  F.  th.e  different  intervals  stated  in  the  details  of  the  tes?^ 

CEMENT.  WITH  PLASTER. 


Marks. 


Time  of  setting  in  air 
at  temp<iratures  of— 


Hours 
re-     I 
tarded. 


Dimensions. 


0°F. 


70°  F.      Height. 


'J  17 


J  17 


J  17 


J  17 


J  17 


J  17 


J  17 


J  17 


J  17 


'  Jlb«.li>ay«.  Mos. 
72  i      4 


72 


72 


72 


Days. 
4 


Compressive 
strength. 


Compressed 
surface. 


72 


72 


72 


96 


96 


Ing. 
1.98 
2.08 
1.98 
2.03 
2.00 

1.99 
1.96 
1.99 
1.99 
2.01 

1.99 
1.97 
1.98 
2.02 
1.91 

1.98 
1.98 
2.00 
1.96 
2.02 

1.98 
1.98 
1.98 
1.97 
1.97 

1.96 
1.97 
1.98 
1.96 
1.96 

2.03 
2.03 
1.94 
1.98 

2.00 
2.00 
2.01 
2.00 
2.00 

2.05 
2.00 
2.06 
2.03 
2.04 


Ins. 
1.98 
2.00 
2.01 
2.01 
2.00 

1.98 
1.97 
1.99 
2.00 
1.99 

1.99 
1.99 
1.99 
2.00 
1.98 

1.95 
1.99 
1.99 
2.00 
2.00 

2.00 
2.04 
2.00 
1.99 
1.98 

1.96 
1.96 
2.01 
2.00 
1.98 

1.97 
2.01 
1.99 
2.01 

2.08 
2.04 
2.03 
2.06 
2.09 

2.01 
1.98 
2.00 
2.00 
2.00 


Ins. 
2.00 
2.02 
2.00 
2.03 
2.01 

2.01 
2.02 
1.99 
2.01 
2.02 

2.00 
2.01 
2.01 
1.97 
2.00 

2.00 
2.00 
1.98 
1.99 
1.96 

1.96 
2.00 
1.97 
1.99 
1.97 

1.99 
2.00 
2.00 
1.99 
2.00 

2.00 
1.99 
1.99 
1.98 

2.02 
2.03 
2.00 
2.06 
2.02 

2.02 
2.01 
2.00 
1.99 
2.00 


Sec- 
tional 
area. 


^ 


.tn. 

.96 
4.04 
4.02 
4.08 
4.02 

8.96 

3.96 

8.96. 

4.02 

4.02 

3.98 
4.00 
4.00 
8.94 
3. 96 

3.90 
3.98 
3.94 
3.98 
3.96 

8.92 
4.06 
3.94 
8.96 
3.90 

8.90 
8.92 
4.02 
3.98 
3.96 

8.94 
4.00 
3.96 
8.96 

4.20 
4.14 
4.06 
4.24 
4.22 

4.06 
8.96 
4.00 
8.96 
4.00 


Total. 


Pminds. 
2,270 
1.700 
2.040 
2,200 
2,800 

1.540 
1,400 
1,210 
1,640 
1,480 

2,490 
2.050 
2,940 
1,900 
2.860 

2,040 
1,380 
1,770 
1.720 
1.730 

2.500 
1,980 
1,800 
1.810 
2,490 

2.200 
2.590 
2,250 
2,400 
2,200 

2.150 
2.180 
2.000 
1,700 

1.990 
2.120 
2.080 
1,300 
2.320 

1,100 
1,180 
1,210 
1,000 
1,110 


Per 

square 

Inch- 


Pounds. 
573 
421 
607 
539 
696 

387 
352 
306 
408 
868 

626 
518 
735 
482 
601 

523 
847 
449 
432 
437 

638 
485 
457 
457 
638 

564 
661 
560 
603 
556 

546 
545 
505 
427 

474 
512 
512 
307 
550 

271 
296 
808 
251 

278 


RemarL* 


Heated  at  1 1' 
C.  to  a  i- 
stant  weif - 
before  tr: 

ingr. 
Lo8Ssl9pe: ' 
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CEMENT,  WITH  PLASTER— Continued. 


[arks. 


I  17 


•J  17 


J  17 


J  17 


J  17 


J  17 


J  17 


Hours 

re- 
tarded. 


96 


96 


96 


Time  of  setting  in  air 
at  temperatures  of — 


0°P. 


70°  F. 


Mot. 
4 


96 


96 


96 


102 


Day9.\  Mo». 
......I      1 


G 


6 


Day9, 


Dimensions. 


Height. 


Ins. 
1.99 
2.01 
2.00 
2.02 
1.98 

2.12 
2.02 
2.09 
2.01 
2.02 

2.00 
2.00 
1.98 
1.98 
2.00 

2.02 
1.98 
2.00 
2.01 
1.96 

2.00 
2.00 
2.00 
1.98 
1.99 

2.02 
1.98 
1.98 
2.02 
2.00 


Compressed 
surface. 


Sec- 
tional 
area. 


Compressive 
strengrth. 


1.98 
2.01 
2.00 
1.99 
2.02 

2.01 
2.01 
2.01 
2.01 
2.00 

2.10 
2.04 
2.03 
2.02 
2.06 

2.00 
2.00 
2.00 
2.04 
2.00 

2.00 
1.96 
2.02 
2.05 
2.W 

2.02 
2.02 
1.98 
2.02 

1.98 


4.01  '  3.93 
4. 03  8. 91 
2.96  I  2.98 
2.98     3.00 


In*. 
2.04 
2.00 
2.01 

2.  as 

2.02 

2.00 
2.02 
2.00 
2.00 
2.04 

1.96 
2.00 
2.00 
1.99 
1.99 

1.97 
2.01 
2.00 
2.00 
1.98 

2.00 
2.00 
2.06 
2.03 
2.03 

1.99 
2.03 
2.01 
2.02 
2.00 

3.94 
3.95 
2.99 
2.97 


00 
92 
16 
16 


4. 
4. 


Sq.  in. 
4.04 
4.02 
4.02 
4.04 
4.06 

4.02 
4.06 
4.02  < 
4.02  ! 
4.08 

4.12 
4.08 
4.06 
4.02 
4.08 

3.94 
4.02 
4.00 
4.08 
3.96 


4.14 


02 
10 


V.  9o 
4.08 
3.96 

15. 48 

15.44 

8.91 

8.91 


Pounds. 
2,260 
2,400 
2,080 
2,770 
2,570 

1,610 
1,980 
1,980 
1,800 
1,300 

1,500 
1,200 
1,450 
1,490 
1,190 

2,000 
1,610 
2,090 
1.880 
1,700 

1,800 
1,400 
2,100 
2,120 
1,9»0 

1,700 
1.940 
2,200 
2,120 
2,600 

6,700 
8,800 
6,300 
5,700 


Per 

square 

inch. 


Remarks. 


Pounds.' 
557 
697 
518 
686 
630 

401 
475 
493 
448 
319 

364 
•>94 
357 
371 
292 

508 
401 
523 
461 
429 

450 
357 
505 
510 

478 

423 
473 
553 
520 
657 

368 
570 
707 
640 


Heated  at  110° 
C.  to  a  con- 
stant weight 
before  test- 
ing. 

Los8=16perct. 


CEMENT  WITHOUT  PLASTER. 


J  22 

72 
72 
72 
72 
72 

1 

4 

4 
1 

J  22 

4 

1 

J22 
J  22 

4 
6 

J22 

5 

"■••»• 

2.01 
2.03 
2.01 
2,01 
2.05 

1.99 
2.00 
2.06 
2.03 
2.06 

2.05 
2.03 
2.00 
^.00 
2.01 

2.00 
1.99 
2.00 
2.01 
2.02 


1. 
1. 
2. 
1. 


98 
99 
03 
96 


2.08 


2.07 

2.04 

4.22 

3,680 

872 

2.02 

2.08 

4.20 

3,520 

838 

2.06 

2.04 

4.20 

3,630 

864 

2.02 

2.03 

4.10 

2, 500 

610 

2.01 

2.03 

4.08 

3.480 

853 

2.08 

2.03 

4.22 

1,740 

412 

2.00 

2.04 

4.08 

1,200 

294 

2.00 

1.99 

8.98 

1,690 

425 

2.01 

2.01 

4.04 

1.100 

272 

2.00 

2.01 

4.02 

1,310 

326 

2.05 

2.01 

4.12 

2,600 

631 

2.02 

2.01 

4.06 

2,300 

567 

2.01 

2.00 

4.02 

2,850 

709 

2.05 

2.06 

4.22 

8,600 

853 

2.03 

2.06 

4.18 

2,300 

650 

2.02 

2.06 

4.20 

2,600 

619 

2.03 

1.96 

3.98 

2,660 

641 

2.02 

2.02 

4.08 

3,200 

7M 

2.05 

1.99 

4.08 

2,660 

626 

2.03 

2.00 

4.06 

2,900 

714 

2.05 

2.  of 

4.24 

2,180 

514 

2.06 

2.01 

4.14 

1,700 

411 

2.06 

1,97 

4.06 

2,250 

554 

2.08 

2.01 

4.08 

1,920 

471 

1.98 

1,99 

8.94 

1,740 

442 
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CEMENT,  WITHOUT  PLASTER— Continued. 


Marks. 

J22 

J22 

J  22 

J22 

J22 

J22 

J22 

J22 

J22 

J22 

J22 

J22 

Hours 

re- 
tarded. 


72 


72 


72 


Time  of  setting  In  air 
at  temperatures  of— 


0°F. 


Mos. 
4 


Dayg. 


96        4 


70°  F. 


2 


6 


96 


96 


96 


96 


96 


96 


96 
102 


Day$. 


2 


DImension.s. 


Height.  Co^R;:^ 


surface. 


Intl. 
1.99 
2.01 
2.08 

2.08 
1.08 
1.99 
1.99 
1.99 

2.06 
2.00 

1.99 
1.98 
1.99 
1.96 
2.00 

2.00 
2.02 
1.99 
1.99 
1.99 

1.98 
1.96 
1.99 
1.98 
1.98 

1.98 
1.99 
1.99 
1.97 
1.96 

1.97 
1.94 
1.98 
2.05 
1.98 

1.96 
1.98 
1.94 
1.98 
1.96 

2.00 
1.96 
1.97 
1.99 
1.96 

1.98 
2.05 

8.94 
3.96 


I 


Irui. 
2.02 
2.00 
2.01 

2.01 
2.01 
1.99 
1.99 
2.03 

1.99 
2.02 

2.00 
1.99 
2.03 
1.99 
2.00 

1.98 
1.99 
1.99 
2.00 
1.99 

2.00 
2.00 
2.01 
1.98 
2.00 

2.00 
2.01 
2.01 
2.00 
2.02 

2.00 
2.03 
2.00 
1.98 
2.03 

2.01 
2.00 
1.98 
1.98 
1.98 

2.00 
2.00 
2.01 
2.04 
2.00 

1.99 
1.98 

4.02 
4.05 


In«. 
2.06 
2.02 
2.02 

1.99 
2.01 
2.00 
2.01 
2.00 

2.04 
2.02 

2.01 
2.03 
2.00 
2.01 
2.01 

2.01 
2.02 
2.01 
2.03 
2.04 

1.98 
2.02 
1.99 
1.98 
1.98 

2.01 
2.00 
1.99 
2.00 
2.00 

1.96 
1.96 
2.04 
1.98 
1.97 

1.97 
1.98 
1.98 
1.98 
1.99 

1.96 
2.03 
1.98 
1.96 
1.96 

2.04 
2.01 

3.94 
4.02 


Sec- 
tional 
area. 


.So.  in. 
4.16 
4.04 
4.06 

4.00 
4.04 
8.96 
4.00 
4.06 

4.06 
4.08 

4.02 
4.04 
4.06 
4.00 
4.02 

u.  aO 

4.02 
4.00 
4.06 
4.06 

3.96 
4.04 
4.00 
3.92 
3.96 

4.02 
4.02 
4.00 
4.00 
4.04 

3.92 
3.98 
4.08 
3.92 
4.00 

3.96 
8.96 
3.92 
3.92 
3.94 

3.92 
4.06 
3.98 
4.00 
3.92 

4.06 
8.98 

15.84 
16.28 


Compressive 
strength. 

Total. 

Per 

square 

mcli. 

Remuka 

Pounds. '  Pound* 


8,800 
3,870 
4,500 

2,250 
1,920 
2,000 
2,300 
2,010 

1,980 
2,400 

4,390 
3,900 
2.480 
2,890 
2.660 

1,680 
1,390 
1.600 
1,720 
1,410 

2.000 
2,730 
2,700 
2. 850 
3,100 

2,250 
2,440 
2.400 
2,700 
2,730 

2,310 
1,900 
2  130 
2,200 
2,000 

1.600 
1,500 
2,200 
1,600 
2,400 

2,700 
2,280 
2,900 
2,250 
2,600 

2,900 
2,920 

12,600 
12,000 


914 

958 
1.110 

563 
475 
502 
575 
495 

488 
588 

1,090 
965 
611 
723 
662 

422 
346 
400 
424 
347 

?a& 
676 
675 
727 
783 

560 
607 
600 
675 
676 

589 
477 
522 
561 
500 

404 
379 
161 
408 
609 

689 
662 
729 
563 
663 

714 
784 

795 
787 
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Whitehall  Portland  Cement. 


RETARDED  SET  SERIES. 


Samples  taken  out  at  2  hour  intervalH.  Main  batch  of  cement  allowed 
to  rest  undisturbed  in  the  mixing  bed  between  the  times  of  taking  out 
samples  or  when  regauging.  Age  when  tested  32  to  38  days.  The 
cement  was  mixed  wnen  28  days  old  from  the  time  of  grinding. 

Ori^unl  quantities:  Pounds. 

rement *. 206 

Water 28.6  per  cent=i  69 

Water  added  to  the  main  batch  as  follows: 


Interval 

Water  used. 

1 

Interval 

after 
mixing. 

after 
mixing. 

Succes- 
sive. 

Total. 

Water  UHcd. 


S".^?.^-       Total. 


//«.! 

niitm. 

Initial 

mixing 

2 

00 

4 

00 

6 

00 

8 

00 

10 

00 

12 

00 

14 

00 

16 

00 

18 

00 

20 

00 

22 

00 

24 

00 

1    26 

00 

1    28 

00 

80 

00 

Pounds. 

\    69.00 

1.75 
2.50 
5.00 
5.60 
8.00 
6.00 
4.00 
3.00 
8.00 
2.00 
1.50 
2.00 
.50 
1.00 
1.00 


PoufuU. 

59.00 

60.75 

63.25 

68. -25 

73. 75 

81.75 

87. 75 

91. 75 

94.75 

97.76 

99.75 

101.25 

103.25 

108.75 

104.76 

105.75 


BIVV. 

//r«.  mitte. 

1 

Pounds. 

32    00 

1.00 

34    00 

1.00 

36    00 

1.00 

38    00 

1.00 

40    00 

1.00 

42    00 

.50 

44    00 

.50 

46    00 

.50 

48    00 

.25 

50    00 

.25 

52  .00 

.25 

54    00 

.25 

56    00 

.25 

58    00 

.12 

60    00 

.18 

62    00 

.12 

64    00 

.18 

Pounds. 
106. 75 
107.75 
108.76 
109.75 
110. 75 
111.25 
HI.  76 
112.25 
112.50 
112. 75 
113.00 
113.26 
113.50 
113.62 
113.75 
113.87 
114.00 


DimenHlouH. 


Hours. 


0 
0 
2 
2 

4 

4 

6 

^ 

8 

8 
10 
10 

12 
12 
14 
14 

16 
16 

18 
18 


Height. 


Inchet. 
4.08 
4.07 
4.04 
4.09 

4.06 
4.06 
3.99 
4.06 

4.10 
3.99 
3.98 
4.06 

8.98 
8.96 
4.02 
3.96 

3. 99 
8.98 
8.98 
8.96 


Compressed 
surface. 


Inches. 
4.06 
4.09 
4.12 
4.08 

4.01 
4.04 
4.06 
3.99 

8.99 
4.06 
4.09 
8.98 

4.01 
4.06 
8.98 
4.01 

3.98 
4.06 
4.00 
4.05 


Inches. 
3.95 
8.93 
3. 99 
4.02 

4.08 
4.00 
4.00 
4.00 

4.06 
4.04 
4.02 
4.00 

4.03 
4.08 
4.00 
4.04 

4.06 
4.09 
4.07 
4.01 


Sectional 
area. 


So.  inchei. 
16.00 
16.07 
16.44 
16.40 

16.16 
16.16 
16.24 
15.96 

16.20 
16.40 
16.44 
16.92 

16.16 
16.56 
16.92 
16.20 

16.24 
16.61 
16.28 
16.24 


Compressive 
strength. 


First  crack. 


Pounds. 


92,000 


85.000 

81.000 

IM.OOO 

1(V1,400 


Total. 


Pounds. 
112,900 
113,700 
109,200 
118.900 

97,400 
103,200 
109,100 
104.600 

107,500 
98.800 
72.200 
65.700 

62.400 
60.300 
63.100 
61,000 

61,600 
68,400 
50,200 
48,400 


Per 

square 

inch. 


Pounds. 
7,065 
7.075 
6.642 
7,250 

6,027 
6.386 
6,718 
6.554 

6.636 
6,994 
4,392 
4,127 

3.861 
3,087 
3,964 
8,148 

8,177 
8,216 
8.084 
2.980 


Remarks. 


Age,  32  days. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Age.  33  days. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
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1) 

HoUfK. 

Height. 

iHf^hem. 

20 

3.99 

20 

3.97 

'22 

3.99 

•22 

.3.97 

24 

3.98 

24 

4.03 

26 

3.99 

26 

3.98 

28 

4.09 

28 

3.98 

30 

8.97 

30 

3.96 

82 

4.04 

32 

8.98 

34 

8. 98 

84 

3.98 

36 

4.06 

36 

4.06 

88 

3.99 

38 

4.10 

40 

4.06 

40 

3.98 

42 

4.05 

42 

3.98 

44 

4.06 

44 

3.98 

46 

4.04 

46 

4.00 

48 

4.01 

48 

3.96 

60 

4.04 

60 

3.97 

52 

4.01 

52 

3.97 

64 

3.99 

54 

3.96 

56 

3.94 

66 

4.04 

58 

4.00 

58 

4.04 

60 

3.97 

60 

4.07 

62 

3.97 

62 

3.99 

&4 

4.03 

64 

3.97 

Dimeniiions. 


Com  pressed 
Kurfuce. 


Inchts. 
4.05 
4.06 
4.07 
4.01 

4.00 
3.97 
4.09 
4.10 


99 
04 
10 
04 


3.97 
4.05 
4.06 
4.09 

4.00 
3.  VW 
4.10 
3.97 

3.98 
4.08 

3.98 
4.06 

3.98 
4.02 
4.00 
4.03 

3.96 
4.03 
3.98 
4.00 

8.98 
4.01 
3.97 
4.06 

4.04 
3.96 
3.96 
3.95 

4.09 
3.97 
4.02 
3.98 

3.98 
4.06 


Inches. 
4.08 
4.07 
4.05 
3.97 

3.95 
4.01 
3.98 
3.98 

4.02 
4.00 
4.05 
4.01 

4.00 
4.05 
4.01 
4.01 

4.00 
8.99 
3.99 
4.01 

4.00 
3.97 
4.04 
3.99 

3.99 
3.99 
3.98 
4.00 

3.95 
3.96 
u.  99 
4.01 

4.00 
3.97 
3.96 
3.99 

4.03 
3.99 
4.02 
4.02 

3.98 
3.95 
4.00 
3.99 

3.98 
2.97 


S«J«onal   pi^t  crack. 


Compreasive 
strength. 


16.04 
16.16 
16.61 
16.20 

16. 8K 
16.40 
16.28 
16.40 

16.00 
15.88 
16.36 
15.92 

15.92 
16.20 
16.08 
16.20 

15.88 
16.04 
15.92 
16,12 

15.64 
15.96 
15.88 
16.04 

15.92 
15.92 
15.72 
16.20 

16.28 
15.80 
15.88 
15.88 

16.28 
15.68 
16.04 
15.88 

15.84 
16. 12 


I 


Per 

Total.     I    square 
inch. 


So.  inches.  Pounds.    \  Pounds. 

16.52  47.400    I  51,500 

16.52   1  62.400 

16.48  41,800  50,100 

16.92  1  46,600 

15.80  i  44,900 

15.92  41,100  42.300 

16.28  4S.S00  ,  52.200 

16.32  43. -200  43. '200 


4U.  200 


36. 400 


40.100 


3-2,000 
27,600 


30.300 
'27.700 

28,700 
28.700 


30. -200 


29.600 

"23,'666' 

29.500 
24.200 
24,600 
24,800 

23.000 


2*2.400 


18.700 
12,300 


48.400 
44.000 
44.100 
42,100 

39.600 
42,500 
37,100 
40.200 

38.700 
35,'iOO 
43,100 
41,700 

34.200 
33,600 
•27,300 
34.500 

1 
•28,900  I 
38,400 
31.300 
'28.700  ' 

30,100  I 
29,600 
34.400  ; 
•30,700 

30.400 
30.100 

28.800 
•27,300 

3'2.400 
'16, 700 
26.600  ; 
'25,500 

23,300 
20.700 
22.900 
23. -200 

19,100 
19.600 


Pounds. 
3,117 
8,172 
3,040 
2,927 

2,842 
2,657 
3,416 
•2,647 

3,018 
2,723 
2,655 
2, 599 

2.494 
2,592 
•2,*279 
2,451 

2.419 
2.217 
•2,636 
'2,619 

•2,148 
2,074 
1,698 
2.180 

1,788 
2.394 
1.966 
1,780 

1.925 
1.865 
'2,166 
1,914 

1.910 
1.891 
1.832 
1.685 

1,996 
1,690 
1,675 
1,606 

1,431 
1,3*20 
1.428 
1.461 

1,206 
1,^210 


Remarks. 


Do. 
IK». 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Age  3S  dar*. 

Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
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Storm  King  Portland  Cement. 


RETARDED   SET   SERIES. 


Samples  taken  out  at  2- hour  intervals,  with  one  interval  of  8  hours. 
Alain  batoh  of  cement  allowed  to  rest  undisturbed  in  the  mixing  bed 
after  the  initial  gaugmg,  excepting  two  occasions,  8  hours  after  mixing, 
when  4  pounds  of  water  was  added,  and  11  hours  after  mixing,  when 
1 .  75  pounds  of  water  was  added  to  the  main  batch.  Material  sufficient 
for  each  lot  of  two  6-inch  cubes  was  detached  from  the  main  batch, 
reworked,  and  regauged  when  reauired,  just  before  putting  into  the 
molds.     Age  when  tested,  3  montns. 

Original  qiiantitiea:  .  Pounds. 

Cement 382 

Water 29.3  per  cent ^  112 

Water  was  added  to  the  individual  detached  batches  as  follows: 


;  Inten'al 
after 
mixing. 


Hourt*. 
IS 
20 
22 
24 


Water 
used. 


Pounrh. 
2.5 
3 

2.25 
2.25 


Interval 

after 
mixing. 


Jhrnm. 
26 
28 
30 


Water 

used. 


Potmdt. 
3 
5 
4.6 


DimenNion^ 


Hours. 


Height, 


0 
0 
2 
2 

4 

4 

6 
6 

8 

8 

10 

10  ; 

I 

18     ' 

18     I 
20     I 

20  : 

22 
22 
24 
24 

26 
26 
28 
28 

80 
30 


Inches. 
6.04 
6.07 
6.07 
6.04 

6.00 
6.00 
6.00 
5.99 


6.01 
5.99 
6.00 
6.01 


5. 
6. 


99 
01 
(5.05 
6.00 


5.99 
6.00 
6.02 
5.98 

6.00 
5.98 
5.96 
6.00 

5.97 
5.96 


Compresscii 
surface. 


Incfirtt. 
6.00 
6.04 
6.00 
6.  a") 

6.01 
6.02 
6.03 
6.03 

6.00 
6.06 
5.99 
5.98 

5.<M 
6.00 
5.98 
6.00 

6.00 
6.02 
5.96 
6.00 

5.98 
6.02 
5.99 
5.96 

6.01 
6.00 


Inches. 
5.99 

G.ftT 

6.04 
6.08 

6.10 
6.03 
6.11 
6.01 

6.07 
6.10 
6.15 
6.19 

6.10 
6.11 
6.08 
6.10 

6.14 
6.12 
6.09 
6.08 

6.01 
6.02 
5.93 
6.04 

6.02 
4.20 


.Soctitmal 
area. 


.So.  inches. 
35.94 
36.  M 
36.24 
36.78. 

36.66 
36.30 
36.84 
36.24 

36.42 
36.97 
86.84 
37.02 

36.23 
36.66 
36.36 
36.60 

3f».84 

:^.84 

36.30 
36.48 

35.94 
36.84 
35.52 
36.00 

86.18 
25.20 


First 
erat;k. 


PoundiS. 
84.000 
92,000 
65,000 
63,000 


% 


5,QP0 

r):i,  500 

69,500 
89,100 


62,000 
69,700 
42,800 
56,000 

26,000 
26,700 
23,700 
22,300 

26,400 
22,600 
23,000 
24,300 

18,100 
20.400 
17,800 
18,500 

13,560 
7,600 


Compressive 
.strength. 

Remarks. 

Total. 

Per 

square 

inch. 

Pounds. 
2,443 
2.548 
2,442 
2,531 

Pound*. 
87,800 
93,100 
88.500 
93,100 

87.200          2,379 
88, 100          2, 427 
H4,400          2,291 
89,100          2,459 

75.900 
69,700 
59. 500 
61,(500 

2,084 
1,885 
1.615 
1,664 

29.900 
28,400 
23. 700 
24,200 

825 
775 
(>52 
661 

26, 400 
22,600 
23,000 
26.200 

717 
613 
634 
718 

18,100 
20, 400 
17,800 
18,500 

504 
563 
501 
514 

18,660 
7,600 

375 
301 

Part  of  a  cube. 
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Newark  and  Rosendale  Natural  Cement. 

retarded  set  series. 

Samples  taken  out  at  2-h()ur  intervals,  with  one  interval  of  i:^  hour- 
and  one  of  18  hours.  Main  batch  of  cement  allowed  to  rest  undi- 
turbed  in  the  mixing  bed  after  the  initial  gauging.  Material  suiiici«  i 
for  each  lot  of  two  6-ineh  cubes  was  detached  from  the  main  batiL 
reworked,  and  regauged  when  required,  just  before  putting  into  tb 
molds.  Age  when  tested,  36  days.  The  cement,  when  mixed,  was  a 
days  old  from  the  time  of  gi*inding. 

Original  quantities:  ^''^" 

Cement - 

Water , 42.7  jkt  cent- - 

Water  was  added  to  the  individual  detached  bat<»hes  as  follows: 


Interval 

after 
mixing. 

1 

1 

Water 
used. 

Pounds. 
3.0 
2.75 
3.0 
2.76 
3.5 
3.5 

Interval 

after 
mixing. 

Water 
n.sed. 

Hours. 
2 
4 
17 
19 
21 
23 

Hours. 

\           25 

43 

49 

Pounds. 
3.5 
2.0 
1.75 
2.25 
2.50 

This  batch  of  material  had  set  sufficiently  45  minutes  after  initiil 
gauging  to  become  somewhat  resonant  in  the  mixing  bed.  It  vi; 
necessary  to  scrape  oflF  the  material  from  the  main  batch  for  cubes  1* 
hours  retarded  and  thereafter. 


Hours. 


0 
0 
2 
2 
4 
4 

17 
17 
19 
19 
21 
21 
23 
23 
25 
25 
48 
43 
45 
45 
47 
47 
49 
49 


Dimensionfi. 


Height. 


I   Inches. 

6.  or? 

6.00 
5.94 
5.94 
6.02 
5.94 

6.00 
6.00 
6.01 
6.00 
6.02 
5.99 
5.% 
5.96 
6.00 
6.02 
5.99 
5.98 
5.99 
5.97 
5.96 
5.99 
6.00 
5.95 


Compreflsed  sur- 
face. 


Inches. 
5.99 
6.00 
0.  aty 
6.01 
5.91 
5.98 

5.96 
5.94 
5.97 
5.99 
5.97 
b.M 
5.95 
G.Ol 
5.97 
5.98 
5.93 
5.94 
5.91 
5.93 
6.00 
5.94 
5.93 
5.95 


Inches. 
6.20 
6.18 
6.15 
6.09 
6.09 
6.10 


6.05 
6.17 
6.13 
6.09 
5.99 
6.05 
6.10 
6.11 
6.02 
6.11 
6.04 
6.10 
6.14 
6.04 
6.06 
6.06 
6.10 
6.02 


Sectional 
area. 


Sq.  inches. 
37.14 
37.08 
36.78 
86.60 
35.99 
36.48 

36.06 
36.65 
36.60 
36.48 
85.76 
85.94 
36.30 
36.72 
35.94 
86.54 
35.82 
36.23 
36.29 
35.82 
36.36 
36.00 
36.17 
35.82 


Comprewive 
strength. 


First 
crack. 


Pounds. 
80,400 
27,800 
22,100 


Pounds. 
30,400 
27,800 
28,800 
23,900 
28,850 
28.200 

26,480 
25.250 
23.900 
25,500 
20,300 
19.500 
22,200 
22,400 
19,100 
16.900 
19,300 
19,100 
19,800 
19,200 
20,800 
20,200 
17,200 
15,800 


Per 
nquare 
inch. 


Ihmnds. 
819 
750 
647 
668 
649 
636 

734 
689 
653 
699 
568 
543 
612 
610 
531 
463 
539 
527 
582 
586 
572 
661 
476 
441 


Remark 
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Whitehall  Portland  Cement. 


RETARDED   SET   SERIES. 


Samples  taken  out  at  intervals,  the  main  batch  remaining  undis- 
turbed in  the  mixing  bed  after  the  initial  gauging.  The  cement  was 
mixed  with  25.6  per  cent  water  by  weight.  Cots  of  two  6-inch  cubes 
Avere  taken  out  immediately  after  gauging,  and  2  hours  and  4  hours 
later.  The  material  for  the  second  and  third  lots  was  regauged  with 
0.25  pound  and  1.75  pounds  of  water,  respectively.  In  subsequent 
lots  tne  cement  had  set  very  hard  in  the  mixing  bed  and  required  to  be 
broken  up  with  a  pickax  and  reground  in  a  mortar  before  regauging. 
This  was  regrouna  to  pass  a  lOO-mesh  sieve.  About  40  per  cent  of 
water  additional  was  used  in  regauging  the  material  24,  48,  and  146 
hours  retarded. 

The  results  show  the  cement  retained  its  strength  practically 
unchanged  after  an  interval  of  4  hours  in  the  mixing  bed,  and  that 
even  6  (&ys  thereafter  the  i  ndui-ated  material  can  be  broken  up,  reground 
and  regauged,  and  then  reacquire  a  certain  compressive  strength.  The 
samples  were  tested  when  35  days  old  from  the  time  of  initial  gauging. 


Dimensions. 


ITfiurs. 


Heiisrht. 


0 
0 
2 
2 
4 
4 

24 

24 
24 


48 

48 
146 
140 
146 
146 


Iiwfta. 
6.07 
6.12 
6.24 
6.22 
6.02 
6.00 

4.06 

4.03 
3.85 


4.09 
4.09 
4.07 
4.09 
4.01 
4.10 


CompresRC^l 
surface. 


Inchen. 

Tncfveg. 

6.03 

6.98 

6.00 

6.03 

6.00 

6.05 

6.00 

6.01 

5.99 

6.14 

6.00 

6.17 

4.04 

3.87 

A.OS 

3.90 

4.10 

4.08 

Sectional 
area. 


First  crack, 


4.09 
4.03 
4.01 
4.03 
4.04 
4.04 


3.90 
3.96 
4.00 
3.97 
4.a5 
4.W 


.*v/.  inchi:». 
36.06 
36.  IS 
36.30 
36.06 
86.78 
37.02 

15. 6:^ 

15.80 
16. 78 


15.95 
15.96 
16.04 
16.00 
10.36 
16. 32 


Poundit. 
165,000 
202,000 
236.000 
126.000 
196,000 
231,000 


Compressive  strength. 


19,100 


Total. 


Pmind». 
214, 100 
251,400 
245, 100 
209,900 
249. 900 
235.000 

17.800 

18,100 
20.700 


11,500 
10,500 
11,200 
10,500 
10,900 
11.700 


Per 

s()iiare 

inch. 


Pounds. 
5.940 
6,950 
6,750 
5,820 
6,790 
6,350 

1,140 

1,150 
1.240 


721 
658 
698 
656 
666 
717 


Remarks. 


Dark  colored 
fragments. 

Light  colored 
fragments. 

Seam  across 
middle  nor- 
mal to  ap- 
plied stress. 


A  number  of  grouts  were  mixed  in  the  afternoon,  allowed  to  remain 
at  rest  in  the  mixing  bed  over  night,  a  period  of  15  to  16  hours, 
reworked  in  the  morning,  adding  water  if  necessary  to  establish  such 
a  consistency  as  common  in  mortar  for  stone  masonrv  or  removing 
surplus  water  at  this  time,  after  which  the  material  was  put  into 
molds.  After  setting  about  30  days  or  more  in  the  air,  tests  on  com- 
pressive strength  were  made  as  follows: 
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Alpha  Portland  Cement, 
retarded  set  series,  grouts. 

Original  quantities:  Cement,  97  pounds;  water,  43.5  pounds=44. 
per  cent. 

Mixed  and  allowed  to  remain  over  night,  15  hours,  in  the  mixing  Ij^ 

One  pound  of  surplus  water  removed  in  the  morning,  leaving  41 
pounds =43. 9  per  cent,  in  the  mixture.  Worked  over  and  put  it: 
the  molds. 

Age  when  tested,  30  days. 


Dimensions. 

Compressive  strength. 

Num- 
ber. 

_  -    _ 

Sootidiiul 

First  crack. 

Remarb. 

Height. 

Com  proved 
surface. 

Jiu'ht«.  1  InchcH. 

Rreii. 

Total. 
Pound9. 

Per  stjuan* 
inch. 

Inchea. 

Sq.  inches. 

Pmmda. 

Pwmdt. 

1 

c.a^ 

6.00         6.02 

3(i.  12 

128,700 

128,700 

3,563 

2 

6.05 

6.06    1    6.09 

36.90 

123, 900 

124,500 

8,373 

3 

6.00 

6.05    '    6.00 

36.67 

95,000 

123. 500 

3,367 

4 

5.99 

6.01         6.00 

:v>.  42 

122,000 

135,000 

3.706 

6 

6.05 

6.03         6.07 

:J6.60 

128, 000 

129,000 

8,524 

6 

6.00 

6.03         6.00 

36.18 

119,.V»0 

119.500 

3,802 

7 

6.01 

6. 02     1    6. 08 

36.60 

120,800 

121.200 

3.811 

8 

6.00 

6.02         6.98 

36.00 

133.000 

133,000 

8.694 

1 

4.02 

4.04     '    4.03 

16.29 

52,600 

52,600 

3,228 

2 

4.03 

4.03    1    4.00 

1 

16. 12 

51,000 

55,300 

3,430 

Dyckkuiioff  Portland  Cement. 


IlETARDED    SET   SERIES,  GROUTS. 

Original  quantities:  Cement,  1(M).5  pounds;  water,  43.5  pound>= 
43.3  per  cent. 

Mixed  and  allowed  to  remain  over  night,  15  hours,  in  the  mixing  1h^ 
Worked  over  in  the  morning  and  put  into  molds.     No  water  n^ec 

Age  when  tested,  31  daN^s. 


Num- 
ber. 

I 
Height. 

)imenston.s. 

Sectional 
area. 

_ 

.So.  inches. 

First  crack. 

• 

PoumU. 

Com  pressi  ve  St  rength . 

1 
1 

Compres'eti 
surface. 

ToUil. 

Per 

square 

inch. 

Renuirkv 

Inches. 

Inchc».       Jnchtti. 

I\nind«. 

l\mnd». 

1 

6.03 

5. 99    1        5. 95 

85. 6^ 

80,200 

80,200 

2.250    1 

2 

6.00 

6.C2            5.97 

35.93 

71,000 

?2,500 

2.017 

3 

5.99 

6.09            5.85 

35.62 

77,600 

77,600 

2,178    , 

4 

5.99 

6. 05            5. 8<i 

35.45 

77,800 

77,800 

2, 194     I 

5 

6.00 

6. 06     ,        6. 00 

36.36 

67,000 

69,400 

1,908 

6 

6.06 

5. 98    '        5. 86 

35.04 

73.900 

73,900 

2.108    1 

7 

6.00 

5.91     ,        6.02 

35.58 

71,900 

71,900 

2,020 

8 

6.04 

5. 98     1        5. 88 

35. 17 

78,500 

78,500 

2,231 

4.03 

4.06             3.91 

15.88 

37,600 

88,000 

2,892 
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JossoN  Portland  Cement. 


RETARDED  SET   SERIES.  GROUTS. 


Original  quantities:  Cement,  90.5  pounds;  water,  44  pounds =48. 6 
>or  cent. 

Alixed  and  allowed  to  remain  over  night,  15  hours,  in  the  mixing 
>i*<i.  Four  and  one-half  pounds  surplus  water  removed  in  the  morn- 
n^,  leaving  39.5  pounds=43.7  per  cent,  in  the  mixture.  Worked  over 
I  lid  put  into  the  molds.     Age  when  tested,  30  dsiys. 


DimeiiHions. 

Sectional 
area. 

First  erack. 

CompreHsivestrenjfth. 

Num- 
ber. 

Height. 

Compre5«cd 
surface. 

Total. 

Per 

8<iuare 

inch. 

Remarkd. 

Inches. 

Iiichci*. 

Incht's. 

Sq.  inches. 

Poundf. 

Pound*. 

Pounds. 

1 

6.00 

6.08 

6.06 

36.8-4 

71,  (XW 

72,800 

1,976 

2 

6.07 

6.00 

6.02 

36.12 

76. SCO 

76.800 

2, 126 

3 

6.05 

5. 99            6. 03 

3(>.ll 

72,000 

73.600 

2,038 

4 

6.03 

6.02            5.89 

35. 45 

77.100 

77,100 

2, 174 

5 

6.05 

6. 00            6. 07 

m.  42 

72. 100 

72,100 

1,979 

6 

6.01 

5. 99            6. 10 

36. 53 

76,000 

76.000 

2.080    , 

1            7 

6.00 

6.02    ,        5.92 

35.63 

82, 100 

82,100 

2,304 

1            8 

6.07 

6.06 

6.08 

36.79 

74.300 

74,300 

2.019 

Steel  Slao  Cement. 


RETARDED   SET   SERIES,  GROUTS. 


Original  quantities:  Cement,  84.5  pounds;  water,  43  pounds  =  50.9 
per  cent. 

Mixed  and  allowed  to  remain  over  night,  15  hours,  in  the  mixing 
bed.     Worked  over  in  the  morning  and  put  into  molds. 

Ajje  when  tested,  30  davs. 


Dimensions. 

(.'ompresslve 
strength. 

Num- 
ber. 

Sectional 
Hre*i. 

First  <'rack. 

Per 

square 

inch. 

Pouuds. 

Remarks. 

Height. 

Compressed 

surface. 

Total. 
Pounds. 

Inches. 

Inches. 

Inches. 

Sq.  inches. 

Pounds. 

1 

6.02 

5.97            6.03 

36.00 

19,200 

20,200    !         5^»1 

2 

5.99 

6. 03            6. 02 

36.30 

20,100 

20,  (WO              .567 

3 

6.97 

6.02    ,        6.05 

36.42 

19, 520 

19. 520 

536 

4 

6.03 

6.02 

5.i)9 

36.05 

18.600 

18.700 

519 

5 

6.02 

6.a5 

6.a5 

36.60 

20,500 

20,500 

560 

6 

5.96 

6.01 

6.06 

36.42 

19,700 

19,700 

541 

t 

5.97 

6.01 

6.07 

36. 49 

20,600 

20,600 

565 

8 

6.00 

5.98 

6.09 

36.41 

21,300 

21,300 

585 

4.02 

4.03 

3.97 

15.95 

7,680 

7,680 

482 

1 

1.9-1 

2.02 

2.01 

4.07 

1,170 

1,360              334 

2 

1.93 

2.06 

2.01 

4.14 

1,420 

1,580              382 

3 

2.02 

1.96 

2.05 

4.01 

1.560 

1,560              389 

4 

2.02 

1.94 

2.02 

3.91 

1,720 

1,740              458 

Voids. 

5 

2.01 

1.93 

2.04 

3.93 

1,460 

1,510 

384 

Do. 

622 
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Bonneville  Improved  Natural  Cement, 
retarded  set  series,  grouts. 

Original  quantities:  Cement,  70.5  pounds;  water,  43.5  pounds  =  C 
per  cent. 

Mixed  and  allowed  to  remain  over  night,  16  hours,  in  the  niixinjrl"- 
Five  pounds  surplus  water  removed  in  the  morning,  leaving  :^ 
pounas  =  54:.6  per  cent  in  the  mixture.  Worked  over  and  put  i^ 
molds.     Lump3^  at  the  time. 

Age  when  tested,  31  days. 


Num- 
ber. 

Dimensionii. 

Sectional 
area. 

First  crack. 

Pounds. 
7,920 
7,620 
6,340 
6,780 
6,500 
6,510 
7,160 
6,950 

3,220 

570 

650 

1,050 

CompressiTe 
strength. 

HeiKht. 

Compressed 
surface. 

Total. 

Per 

square 

inch. 

Remarh 

1 
2 
3 
4 
5 
6 
7 
8 

1 
2 
3 

Inches. 
5.93 
5.95 
6.02 
6.00 
5.96 
6.03 
6.00 
6.01 

3.99 

1.93 
1.98 
1.91 

Inchtn. 
6.02 
5.98 
6.15 
6.11 
6.02 
6.00 
6.05 
6.01 

3.99 

1.99 
1.91 
2.00 

Inches. 
5.86 
5.85 
5.56 
5.64 
5.88 
5.83 
5.82 
5.92 

3.82 

1.98 
1.97 
1.99 

Sq,  inches. 
35.28 
84.99 
34.20 
84.47 
35.40 
84.99 
85.21 
35.58 

15.24 

3.94 
3.77 
3.98 

Pounds. 
7,920 
7,520 
6,340 
5,780 
6,790 
6,510 
7,160 
6,950 

8,220 

965 
1,010 
1,050 

Pounds. 
224 
215 
185 
168 
192 
186 
203 
195 

211 

245 
268 
264 

Hoffman  Natural  Cement. 


RETARDED  SET  SERIES,  GROUTS. 


Original  quantities:  Cement,  74  pounds;  water,  47.5  pounds =t4- 
per  cent. 

Mixed  and  allowed  to  remain  over  night,  16  hours,  in  the  mixing  be: 
Worked  over  in  the  morning  and  put  into  molds.     rJo  water  needed. 

Age  when  tested,  31  daj's. 


Dimensions. 

CompressiTe 

Num- 
ber. 

Sectional 

First  crack. 

strength. 

Rem«rb 

Height. 

CJompressed 

area. 

Per 

surface. 

Total. 

sQuare 
inch. 

Inches. 

Inches. 

Inches. 

Sq.  inches. 

Pounds. 

Pounds. 

Pounds. 

1 

5.90 

5.98 

5.78 

34.57 

8,900 

8.900 

257 

2 

5.93 

5.93 

5.81 

34.45 

9,590 

9,590 

278 

3 

6.97 

5.88 

5.77 

33.92 

8,?20 

9,820 

290 

4 

5.96 

5.92 

5.86 

34.69 

9,450 

9,780 

282 

5 

5.93 

5.96 

5.84 

34.80 

9,730 

9,730 

280 

6 

5.95 

5.92 

6.88 

36.10 

9,670 

9,670              275 

7 

5.90 

5.94 

5.80 

34.45 

9,020 

9,020 

262 

8 

6.01 

5.96 

6.77 

34.39 

8,900 

8,900 

259 

1 

3.97 

3.97 

3.85 

15.29 

4.280 

4,280 

28D 

1 

1 

1.99 

1.91 

1.97 

8.77 

980 

1,145    1          804 

2 

1.90 

1.98 

1.98 

3.92 

450 

1,030              26S 

3 

1.90 

1.98 

1.98 

3.92 

1,420 

1,420    1          362 
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Mankato  Natural  Cement. 


RETARDED   SET   SERIES,  GROUTS. 


Original  quantities:  Cement,  72  pounds;  water,  49.5  pounds=68.8 
or  cent. 

Alixed  and  allowed  to  remain  over  night,  16  hours,  in  the  mixing  bed. 
V^orked  over  in  the  morning  and  put  into  molds.     No  water  needed. 

Age  when  tested,  31  days. 


Num- 

Dimensions. 

ber. 

Height. 

Compressed 
surface. 

Inches. 

Inches.   Inches. 

1 

5.98 

5.91        5.83 

2 

5.90 

5.96    ;    5.82 

3 

6.02 

5.96        5.70 

4 

5.97 

5.96        5.93 

5 

6.05 

6.01 

5.73 

6 

6.00 

6.01    .    5.75 

7 

5.92 

5.95        5.80 

8 

5.96 

5.91    ,    5.85 

1 

3.99 

4.00 

3.86 

2 

4.01 

3.98 

3.87 

3 

3.98 

3.99        3.91 

Sectional 
area. 

Flr«t 
crack. 

Compressive 
strength. 

1 

Remarks. 
Per 
Total.       square 
inch. 

1 

So.  inches. 
34.45 
34.69 
33.98 
35.34 
34.43 

Pounds. 

9,400 

10,950 

5,800 

9.500 

Pounds.     Pounds. 

10.700    '         311 

10,950  '  316 
9.020              265 

10, 100  286 
1 Split  into  halves  In 

34.55 
34.51 
SI.  58 

15.44 
15.40 
15.60 

8,050 
8,300 
9,950 

3,800 
4,400 
6,300 

sotting. 
8, 800            255      Comers  gone. 
10,900              316 
10,800             312 

4,480              290 
4,900              318 

5,570              357 

1 

Norton  Natural  Cement. 


RETARDED   SET   SERIES,    GROUTS. 


Original  quantities:  Cement,  73  pounds;  water,  43  pounds  =  59  per 
cent. 

Mixed  and  allowed  to  remain  over  night,  15  hours,  in  the  mixing  bed; 
i  )X)unds  of  water  added  in  the  morning,  making  47  pounds =64. 5  per 
cent  in  the  mixture.     Worked  over  and  put  into  molds. 

Age,  when  tested,  31  days. 


Num- 
ber. 


Dimensions. 


Height. 


Inches. 


1 

5.98 

2 

5.97 

3 

5.97 

4 

5.98 

5 

6.97 

6 

5.99 

7 

5.98 

8 

5.99 

1 

3.99 

2 

3.99 

Compressed 
surface. 


Sectional 
area. 


.So.  inches. 
34.87 
34.45 
34.81 
35.04 
34.99 
35.10 
35. 22 
35.29 

15.24 
15.49 


First 
crack. 


Compressive 
streiigth. 


I      Per      , 

Total.       Mjuare  ' 

nich.    I 


Pounds, 

Pounds. 

Pounds. 

9,400 

11,900 

341 

H.900 

10.  .'HK) 

305 

10.400 

ll.tiOO 

33:3 

10,400 

12,4U0 

.•Vv4 

9.500 

ll.AJO 

320 

11,000 

12,200 

348 

12,080 

12.900 

3(i6    ■ 

12.200 

1     13,3a) 

377 

3.300 

4.600 

30*2 

4.100 

5.300 

,          342 

Remarks. 
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524  CEMENT WITH    AND   WITHOUT    "  KESTKAINEB. 

THE  BEHAVIOR  OF  CEMENTS  DUIUNG  ^fIXING  WITH  AND  Winv 

THE  PRESENCE  OF  A  ''RESTRAINER,'' 

Tests  made  under  the  preceding  heading  on  retarded  sets  inch 
those  on  the  strength  of  a  Portland  cement  of  the  usual  coninici  . 
mixture  containing  plaster  of  paris;  also  some  of  the  same  bm: 
kindly  supplied  b\^  the  manufacturei's  by  request,  without  the  u 
tion  of  the  ''restminer,"  so-called.     The  setting  properties,  as  slv- 
by  the  method  with  indentJition  needles,  were  modified  in  the  niai 
desired,  although  the  differences  in  the  rate  of  setting  were  les.>' 
spicuous  when  a  mixture  of  thin  consistency  was  used. 

Concerning  the  interval  of  time  elapsing  from  the  gauging  of  l^: 
mixtures  to  tne  time  when  a  state  of  plasticity  was  acquired  anB 
absorption  of  the  full  amount  of  water  present  occurred,  the  on  ■ 
contaming  plaster  was  the  earlier  to  attain  these  phases  when  t><',' 
cent  or  more  water  was  used.     A  conspicuous  difference  in  beha 
appeared  between  the  two  kinds  of  cement  when,  in  their  earliei^l- 
after  grinding,  the  material  was  mixed  with  water  having  its  tenij^v 
ture  near  the  freezing  point.     The  cement  without  plaster  was  in'; 
with  40  per  cent  water  by  weight  at  the  temperature  of  about  oi'  • 
The  cement  was  poured  into  a  bucket  containing  the  water,  stirrinj:' 
mixture  during  the  opemtion.     There  was  a  momentary  intenala: ' 
the  full  amount  of  cement  had  been  added,  during  which  the  niixt 
had  the  consistency  of  a  thin  mortar  or  very  tJiick  grout.     A '  • 
seconds  later  the  mixture  suddenly  thickened,  and  when  moved  :i^^ 
separated  into  a  gi-anular,  mealy  mass.     Using  50  per  cent  of  ^■^' 
the  result  was  the  same  as  before;  a  dry,  mealy  mass  was  foiii 
With  60  per  cent  of  water  the  mixture  thiclkened  immediately  after' 
cement  was  all  in,  but  did  not  attain  so  drv  and  thick  a  consistemv- 
with  the  lower  percentages  of  water.     With  higher  percentage>  • 
water  the  mixtures  became  ordinary  grouts. 

The  behavior  described  was  chanicteristic  of  the  cement  Tvitb"^ 
plaster.  Corresponding  experiments  made  with  plaster  additions  pr  • 
ent  in  the  cement  did  not  show  the  gmnular,  mealy  state  in  the  mixtu:^  • 
the  results  being  ordinarv  grouts.  These  two  kinds  of  cement  "^^^ 
each  2  months  old  from  tne  time  of  grinding,  when  the  above  oJ»^' 
vations  were  made.  One  month  later  the  peculiar  characteri^itv'- 
the  cement  without  plaster  had  largely  disappeared.  The  40  per  (^  • 
mixture  displayed  enfeebled  traits  as  before,  and  the  60  per  centu!^ 
ture  required  16  minutes  after  mixing  to  acquire  a  pasty  state,  l^^'* 
examinations  of  the  material  showed  it  still  retained  this  trait,  wl.  ' 
now  displayed  itself  when  a  less  amount  of  water  was  used  than  a^^ 
mentioned.  No  observations  were  made  upon  cement  less  thai- 
months  old.  The  general  results  tend  to  associate  this  behavior  ^^• 
the  absorption  properties  developed  by  cements  m  a  greater  or  I^^' 
degree  after  water  has  been  added. 

The  compressive  tests  showed  greater  strength  possessed  by  f*' 
material  containmg  the  plaster  addition,  so  far  at  least  as  pertain?t' 
the  time  of  setting  covered  by  these  experiments,  and  during  theearli^' 
periods  of  the  series  on  retarded  sets. 


CEMENT ABSORPTION   OF    WATER. 
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A  nsoRPTiON  OF  Water  by  (trout  Mixtures  and  Tests  of  Grouts. 

Cement  to  which  water  at  ordinary  atmospheric  temperatures  has 
been  added  in  sufficient  quantities  to  at  first  produce  a  grout,  may  sub- 
sequently thicken,  the  water  disappearing  apparently  by  absorption  in 
the  mixture.  The  interval  of  time  necessary  to  accomplish  this  result 
varies  with  the  amount  of  water  used  in  a  given  kind  of  cement. 

Kxperiments  with  Star  Portland  cement,  with  and  without  plaster, 
gave  the  following  results: 


Cement  with  plasU'r. 


Cornell t  without 
plaster. 


Quantity   '   J"'*';*^  I  Quantity      l^^ 


tion. 


tion. 


Per  end. 
40 
."lO 
60 

SO 
100 


Hourg. 

Per  ceiit. 

J  fours. 

6i 

40 

4i 

7* 

SO    ' 

7* 

11 

60 

15 

70 

80} 

34 

80 

41 

45 

In  thfe  above  cases  the  full  amount  of  water  disappeared  below  the 
surface  of  the  mixtures  at  the  times  stated.  The  mixtures  were  each 
stirred  occasionally  after  the  water  was  added.  A  moderate  amount 
of  stirring"  promoted  the  absorj)tion  of  the  water,  while  vigorous  stir- 
ring sensibly  reUirded  this  action,  and  temporarily  reduced  the  con- 
sistency of  the  grout.  The  interval  of  time  required  for  the  absorption 
of  the  water  is  necessarily  approximately  given,  since  the  period  is 
influenced  bv  the  manipulation,  and  some  uncertainty  exists  as  to  the 
time  when  the  period  snail  be  judged  to  have  reached  its  end. 

Bearing  upon  this  kind  of  phenomena,  an  examination  of  the  details 
of  the  tests  on  retarded  sets  shows  that  at  certain  stages  copious 
quantities  of  water  were  needed  to  maintain  the  desired  consistency 
of  the  mixture.  Thus  with  the  Star  Portland  cement,  with  plaster, 
the  interval  between  4i  and  9^  hours  after  initial  mixing  was  chai'ac- 
terized  by  the  addition  of  considei'ably  more  water  than  at  any  subse- 
quent period.  A  large  quantity  of  water  was  initially  used  with  the 
same  brand  of  cement  without  plaster  in  its  composition,  and  this 
does  not  show  so  marked  a  period  subsequently.  W  ith  the  Whitehall, 
64  houi*s  series,  the  interval  of  time  between  4  hours  and  20  hours  was 
one  in  which  much  water  was  added.  In  the  ordinary  mixing  of 
cement  similar  behavior  is  met  with,  and  while  in  some  instances  defi- 
niteness  is  lacking,  there  appears  reason  for  believing  that  these  inter- 
vals mark  different  stages  m  the  chemical  activity  of  the  material. 

The  tests  which  next  follow  were  upon  the  material  which  was 
mixed  with  different  percentages  of  water  and  allowed  to  remain  in 
the  mixing  bed  until  the  water  used  was  absorbed.  The  mixtures 
were  then  put  into  molds,  set  in  air,  and  tested  when  30  days  old. 
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CEMENT GROUTS. 


Star  Portland  Cement,  with  Plaster. 

[40  per  cent  water.    Remained  in  the  mixing  bed  6i  hours.] 


Dimensions. 


Heigrht. 


Inches. 
4.05 
4.05 
4.00 
4.04 


Compressed 
surface. 


Inchetf. 
3.94 
3.94 
3.96 
3.97 


Inchcit. 
4.14 
4.13 
4.20 
4.24 


Sectional 
area. 


.Sf/.  iHclicm, 
16.31 
16.27 
16.63 
16.83 


First 
crack. 


Compressive  strength. 


Total.       f^'f.X"'" 


PuuruU. 

PifUhdft. 

Potunif. 

63,600 

«t».500 

4.077 

62.000 

67,400 

4.143 

71.700 

71,700 

4,S11 

74,700 

74,700 

4,439 

Rema^k^ 


[60  per  cent  water.    Remained  in  the  mixing  bed  11  hours.] 


3.97 

4.20    ' 

4.03 

4.15 

4.01 

4.08 

4.00 

4.14 

4.08 

4.15 

3.93 
3.92 
3.94 
3.94 
3.94 


16. 51 
16.27 
16.08 
16.31 
16.35 


33.500 
31,300 
33,100 
32.4a) 
27, 700 


2.029 
1^924 

2, 058 
1.9S7 
1.694 


[VO  per  cent  water.    Remained  in  the  mixing  bed  34  }itnir!< 


4.00 

4.07 

4.06 

3.99 

4.00 

4.10 

4.00 

4.03 

4.00 

4.  as 

16.28 
16, 20 
16.40 
16.12 
16.20 


14,000 


25,100 
21,200 
25,700 
26,100 
25,900 


1.542 
1.309 
1,567 
1,619 
1,599 


[100  per  cent  water.    Remained  in  the  mixing  bcti  43  hours.] 


3.99 
4.00 
3.97 
3.98 
4.00 


4.01 

4.11 

^         16. 48 

4.01 

4.07 

16.32 

4.05 

4.00 

16.20 

4.02 

4.00 

16.08 

4.00 

1 

4.05 

16.20 

22,700 


21,500 


24,100 
20,200 
20,100 
22,300 
22,800 


1,462 
1,238 
1,241 
1,387 
1,407 


CEMENT — GROUTS. 
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Star  Portland  Cement,  without  Plaster. 

[40  per  cent  water.    Remained  in  the  mixing  bed  4}  hours.  ] 


Dimensions. 


Height. 


Inches. 

4.01 
4.02 
4.02 
4.03 


Compresfled 
surface. 


I  Sectional 
area. 


Inches. 

Itickes. 

3.97 

4.20  ' 

3.95 

4.16 

3.»4 

4.13 

4.18 

3.97 

So.  inches. 
16.67 
16.43 
16.27 
16.  d9 


First 
crack. 


Pounds. 
51,100 
36,000 
45,900 
53,500 


Ck)mpressive  strength. 


TntAl        P®'  square 
^^^^'  inch. 


Remarks. 


Pounds. 
54,900 
41,500 
52,200 
53.500 


Pounds. 
3,293 
2,526 
3,208 
8,225 


[50  per  cent  water.    Remained  in  the  mixing  bed  7i  hours. 


[60  per  cent  water.    Remained  in  the  mixing  bed  15  hours.] 


4.03 

3.93 

4.13 

16.23 

41,000 

43,500 

2,680 

» 

4.04 

8.94 

4.14 

16.81 

41,100 

41,100 

2,520 

4.06 

3.95 

4.16 

16.43 

49,500 

49,500 

3,013 

X 

,    4.00 

3.95 

4.18 

16.51 

49,100 

49,100 

2,974 

1    4.00 

1 

1 

3.95 

4.17 

16.47 

47,000 

50,400 

8,060 

1 

4.01 

4.13 

3.93 

16.23 

41,600 

41,600 

2,563 

4.08 

4.17 

3.95 

16.47 

39,100 

39,100 

2.374 

4.02 

4.11 

3.95 

16.23 

•  39,800 

39,800 

2,452 

4.06 

4.12 

3.94 

16.23 

31,500 

35,900 

2,212 

4.00 

3.95 

4.15 

16.39 

36,500 

88,700 

2,361 

[70  per  cent  water.    Remained  in  the  mixing  bed  80}  hours.] 


16.04 
16.39 
16.40 
16.23 
15.92 


26,800 


27,100 
2^,900 
30,800 
29,100 
27,800 


1,690 
1,763 
1,878 
1,793 
1,746 


[80  per  cent  water.    Remained  in  the  mixing  bed  44  hours.] 


3.97 
3.95 
3.95 
4.05 
3.96 


4.10 

4.01 

4.11 

4.02 

4.07 

4.06 

4.22 

8.96 

4.13 

4.08 

16.44 
16.52 
16.52 
16.63 
16.64 


26,700 
27,400 
26,900 
28,400 
23.400 


1,624, 

1,659' 

1,628 

1,708 

1,707 


Age  83  days. 
Do. 
Do. 
Do. 
Do. 


The  tests  of  grouts  which  were  mixed  with  hot  and  cold  water  gave 
the  results  whicn  follow.  The  temperature  of  the  hot  water  used  was 
82^  C.    The  cold  water  was  at  about  freezing. 
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CEMENT GBOUTS. 


Star  Portland  Cement,  without  Plaster. 


GROUTS  MIXED   WITH   HOT  OR   COLD  WATER. 


Ago  when  tested,  82  days. 


r40  per  cent  ice  water.    Acqiiireti  a  granular  mealy  state  when  mixed,  immediately  tamfw-1 

molds.] 


Dimensions. 


Height. 


Compressed 
surface. 


Sectional 
area. 


Ultimate  strength. 


Fii^t 
crack. 


TntAl        ^^^  square 
Total.      ,      jjjj,j,_ 


Inche*.  Inche*. 

3.97  I  4.01 

8.96  I  4.07 

3. 97  4. 00 
8.96  !  4.03 
8.96  I  4.  OS 


4.07 
4.08 
^04 
4.09 
4.04 


Sq.incfifs.  '    I*ound».    ,  I'ound^. 

16.44    I '  46,500 

16.40    I I  44,600 

16.16    I '  41.100 

16.4^S    , I  41,300 

16.3<)    1 40.500 


J^ufuU. 
2,828 
2,720 
2,fAS 
2,606 
2,476 


Remarks. 


[50  per  cent  ice  water.    Acquired  a  gmniilar  mealy  j^tate  when  mixed,  immiKUately  tiimyM-*! 

molds.] 


3.98 

3.97 

4.04 

3.97 

4.00 

4.05 

3.96 

4.00 

4.14 

3.96 

4.00 

4.13 

3.94 

4.00 

4.05 

16.04  ' 32,800 

16.20  I I  83,400 

16.56  , I  34,400 

16.52  ' I  :«,ioo 

16.36  :«),300 


2,045 
2,062 
2,077 
2,061 
1,852 


[50  per  cent  hot  water,  82°  C.    Remained  n  thin  mortar  2i  hours  and  was  then  puit  into  mt»l  I 


4.05 

4.04 

4.00 

16. 16 

4.10 

4.07 

4.00 

16.28 

4.08 

4.06 

4.00 

16.24 

1   4.01 

4.05 

4.05 

16.40 

4.08 

3.97 

4.11 

16. 32 

28.300 

1, 751 

30,100  1 

1.K49 

32.400 

1.995 

31,000 

1.890 

30,900  1 

1.S93 

[60  per  cent  ice  water.    Mixture  thickened  and  wa^  immediately  put  into  molds.] 


4.03 
4.a5 
4.02 
4.03 
4.06 


3.95 
3.96 
3.95 
3.94 
3.95 


4/)3 
4.06 
4.10 
4.05 
4.07 


15.92  1 21,600 

16.08  ' 24.800 

16.20  ' 23.200 

15.96  , 23.600 

16. 08  1 22, 700 


1,357 
1,042 
1.432 
1,478 
1,412 


[64.7  per  cent  ice  water. 


Originally  mlxinl  with  70  p>er  cent  water;  excess  water  reixiove«1 
piit  into  molds  3  hours  later.] 


3.95 

4.04 

4.09 

3.94 

4.00 

4. 12 

3.96 

3.98 

4.11 

3.94 

4.03 

4.18  1 

4.00 

3.96 

4.06  , 

16. 52 
16. 48 
16.36 
16. 85 
16.08 


26,900 
32,300 
28.000 
35,900 
31,100 


33,500 
35,400 
'29,400 
35,900 
31.100 


2,028 
2,148 
1,797 
2.131 
1.9»4 


[71.1  per  cent  ice  water.    Originally  mixed  with  100  per  cent  water;  excess  water  removetl 

put  into  molds  4  hours  later.] 


3.96 

4.03 

4.07 

16.40 

18,600 

18.500 

1,128 

3.96 

4.02 

4.15 

16.68 

16,200 

16,200 

971 

3.95 

3.95 

4.14 

16.35 

14,000 

16.100 

924 

3.94 

4.00 

4.13 

16.52 

13.300 

13.300 

805 

3.94 

4.00 

4.13 

16.52  ' 

1 

14.400 

14.900 

902 

CEMENT LOSS   IN    WEIGHT,   ETC. 
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LOSS  OF  WEIGHT  OF  GROLT'S   SET  IN   AIR. 

The  quantity  of  water  used  in  mixing  is  stated  on  the  accompanying 
liagram.  Two  or  three  days  were  required  after  mixing  for  the  mate- 
'ial  to  acquire  sufficient  strength  to  admit  of  removal  from  the  molds. 

Observations  on  the  loss  in  weights  began  immediately  thereafter 
ind  continued  over  a  period  of  28  days.  The  compression  tests  were 
nade  at  the  end  of  this  period. 

TESrS  OP   GROUTS,  NEAT   CEMENT. 

Specimens  used  in  loss  in  weight  determinations.  Set  in  air.  Age,  1 
nonth. 


Dimennion 

s. 

ritimate 

.•Jtrength. 

* 

Brand. 

Height. 

Inches. 
6.02 
6.07 
6.06 

5.96 
6.02 
6.00 

6.00 
6.00 
6.06 

5.96 
6.02 
5.97 

6.08 
5.97 
6.08 

6.00 
6.99 
6.02 

Compressed 
Hurfacc. 

Sectional 
area. 

Total. 

Per 

square 

inch. 

Remarks. 

Jof«8on 

'    Steel  

1 

Bonneville    1m- 
1        proved 

Hoffman 

1    Mankato 

Norton 

Inches. 
5.99 
6.00 
6.00 

5.98 
5.77 
5.79 

6.08 
5.97 
6.00 

6.06 
5.52 
5.36 

5.94 
6.89 
5.97 

6.00 
6.08 
5.98 

Incites. 
5.60 
5.66 

5.80 

5.65 
5.97 
5.96 

5.99 
6.16 
6.06 

5.70 
5.98 
6.02 

5.98 
6.02  ^ 
5.90 

6.11 
6.23 
6.18 

tki.  inches. 
33.54 
33.96 
34.80 

33.79 
34.45 
34.51 

86.42 
86.78 
36.36 

34.54 
33.01 
32.27 

35.52 
35.46 
36.22 

36.66 

Pounds. 
77,100 
83,400 
85,100 

19,600 

18,900 
19,180 

18,200 
19.100 
15,680 

7,040 
6.800 
5,360 

11,260 
11,200 
10,300 

9,920 

Pounds. 
2,299 
2,456 
2,445 

580 
549 
556 

600 
519 
428 

204 
206 
166 

317 
316 
292 

271 
264 
279 

37.57 
36.96 

9,920 
10,300 
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CEMENTS  WHICH  SET  IN  AIR  AT  DIFFERENT  TEMPERATURES, 

This  series  of  experiments  was  made  with  a  number  of  brands  < 
domestic  and  foreign   Portlands,  a  slag  cement,  and  some  nstim 
cements.     The  several  batches  of  material  were  gauged  with  suflBiie 
water  to  insure  a  mixture  of  the  consistency  of  ordinary  mortar  f 
stone  masonry.     Immediately  after  mixing,  the  material  was  put  \i' 
2-inch  molds,  with  a  few  cubes  of  larger  size  and  a  number  oi  U^w- 
briquets.     There  were  three  general  groups,  one  of  which  set  in  r 
open  air  of  the  testing  laboratory  at  ordinary  atmospheric  tem|>  r. 
tures,  given  in  the  details  and  tabulations  as  70^  F.     The  specini* 
belongmg  to  the  other  two  groups  were  placed  in  a  cold-storage  wa: 
house,  where  they  remained  the  different  intervals  of  time  noted 
the  tests.     One  group  was  placed  in  a  room  known  as  a  ''Cooler."' 
which  the  temperature  was  maintained  in  the  vicinity  of  39^.    T: 
other  group  was  placed  in  a  room  known  as  a  "Freezer,"  in  whi 
the  temperature  is  kept  in  the  vicinitv  of  0°  F.,  seldom  varying  id"? 
than  5^  in  either  direction  from  this  point,  the  theiinometer  iii'-r 
frequently  indicating  a  temperature  a  few  degrees  below  than  aln- 
zero. 

Each  group  was  exposed  to  its  prescribed  tempei'ature  as  soon  aft' 
mixing  as  practicable.     Specimens  intended  for  the '*  Freezer"  ^' 
mixed  on  cold  days,  with  the  thermometer  in  the  vicinity  of  15  tor 
F.,  at  once  exposed  to  this  temperature,  and  after  they  were  fro? 
were  removed  from  the  molds  and  taken  to  the  cold-storage  wai*ehou- 
The  plank  molds  were  generally  cooled  below  32^  F.  before  a^in. 
In  these  tests  it  was  intended  to  freeze  the  material  as  soon  as  prai: 
cable  after  mixing,  and  use  mixtures  as  wet  as  ordinarily  emploTe<l : 
construction.     Specimens  exposed  to  zero  temperature  while  setti : 
were  allowed  at  least  one  day  in  air  at  about  7u^  F.  immediately  bet": 
testing. 


CEMENT — ^SET   AT   DIFFEBENT   TEMPEEATUBES. 
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The  mean  results  of  the  compression  tests  shown  in  the^  precedio: 
details  are  given  in  the  table  which  next  follows,  aftei*  which  may  h»r 
found  tables  arranged  for  more  definite  purposes. 

Referring  to  the  latter,  results  are  shown  on  specimens  1  month  oli 
from  each  of  the  three  groups,  that  is,  those  wnich  were  exposed  fci 
0°  F.  temperature,  while  setting,  and  those  which  were  kept  at  abou: 
39^  and  70°  F.,  respectively. 

This  is  followed  oy  a  similar  table  showing  the  strength  on  speci- 
mens when  3  months  old.  In  the  next  three  tables  the  one  month  aK 
three  months'  tests  are  arranged  side  by  side  for  each  respective  grouj 
of  different  temperatures,  ana  these  are  followed  by  two  tables  showing 
the  strength  of  specimens  which  were  exposed  to  zero  temperature  one 
month  and  three  months,  respectively,  each  followed  by  intervals  at 
70*^  F.  of  one  d»y  and  seven  days. 

The  next  table  introduced  is  a  comparison  of  the  results  on  spe<:- 
mens  which  were  exposed  to  zero  temperature  one  month  or  thre? 
months,  followed  by  an  interval  at  70°  F.,  with  specimens  which  srt 
in  air,  at  the  latter  temperature  only,  an  equal  interval  of  time  u 
which  the  former  were  exposed  to  70°  F. 

A  corresponding  table  comes  next  in  which  similar  comparisons  ar? 
made  between  specimens  as  above,  excepting  the  lower  tempemtuiv 
was  in  this  instance  39°  F.  instead  of  zero. 

The  results  were  next  arranged  to  show  the  gain  in  strength  aft*-! 
exposure  to  zero  temperature  different  intervals,  followed  by  a  giver, 
interval  at  70°  F.  A  corresponding  table  was  arranged  for  thos^ 
specimens  which  aged  at  39°  F.,  succeeded  by  the  same  interval  a? 
before  at  70°  F.,  and  also  another  table  showing  the  strength  of  speti 
mens  which  set  at  70°  F.  only,  which  were  tested  with  interval- 
between  the  different  ages  equal  to  those  of  the  preceding  tables.  Seveo 
day  intervals  were  taken,  as  far  as  possible. 

A  consolidated  table  follows  showing  the  gain  in  strength  for  each 
of  these  groups  in  such  tests  as  were  directly  comparable. 

Finally  a  taole  is  introduced  in  which  the  actual  compressive  strengths 
are  shown  on  specimens  exposed  to  zero  temperature  different  inter- 
vals, succeeded  by  seven  days  or  fourteen  days  at  70°  F. 

An  examination  of  these  tables  shows  that  specimens  exposed  to 
zero  temperature  shortly  after  mixing  do  not  display,  when  subse- 
quently thawed,  the  strength  of  the  ouier  two  groups,  which  is  tni-:' 
whether  the  interval  in  the  freezer  was  one  month  or  three  months. 
The  mean  stren^h  of  those  which  set  three  months  in  the  f  I'eezer  k 
above  those  which  set  only  one  month  at  zero,  but  the  difference  b 
small,  insufficient  to  conclusively  show  whether  a  very  slow  ac<][uisitioD 
of  strength  takes  place  during  the  interim,  or  whether  a  practical  sib- 
pension  of  such  action  characterizes  this  period.  Those  which  a^d  at 
39°  F.  showed  a  more  decided  gain  for  each  brand  in  the  three  month?* 
test  over  the  one  month,  while  those  which  set  in  air  at  70°  F.  appeared 
to  have  acquired  their  maximum  strength  during  the  firet  months  th«^ 
results  on  the  three  months'  tests  showing  a  diminution  in  mean  value>. 

That  the  interval  of  exposure  to  zero  temperature  is  at  least  a  peri(*1 
of  decided  retardation  is  shown  by  the  rapid  acquisition  of  strencfth 
upon  removing  the  material  from  the  influence  of  this  low  temperatur'- 
and  exposing  it  for  an  additional  period  in  air  at  70°  F.  Specimt^n^ 
one  month  in  the  freezer  and  one  day  at  70°  F.,  or  three  monuis  in  tk 
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freezer  with  a  day  at  70^  F.,  have  their  strength  about  doubled  after 
six  days  additional  time  in  the  air  at  the  higher  temperature. 

Comparing  the  strength  of  specimens  which  set  in  air  at  70^  only 
for  a  ^iven  period  with  those  which  set  in  air  the  same  interval  of 
time  and  at  the  same  tempei*ature  plus  a  period  in  the  freezer,  it  is 
found  that  the  latter  specimens  show  a  denciency  in  strength  over  tl)i 
former.  So  far  as  these  i*e8ults  go,  the  influence  of  the  zero-tempera> 
ture  interval  appears  to  detract  from  the  subsequent  strength  of  the 
material.  Thus,  specimens  4  months  old,  three  of  which  were  passed 
in  the  freezer  at  zero  temperature  and  one  at  70°,  in  strength  fell 
below  corresponding  ones  which  were  only  1  month  old,  but  all  of 
which  time  was  passed  in  air  at  70°  F.  This  was  noticeable  in  the 
Portlands  examined.  The  mean  of  a  number  of  natural  cements 
showed  substantially  the  same  strength  in  each  group. 

The  conditions  found  in  the  cooler  at  a  tempei'ature  in  the  vicinity 
of  89^  F.,  appeared  more  favorable  for  the  ultimate  attainment  of 
high  strength  than  setting  wholly  or  in  part  in  air  at  70°  F.  Exam- 
ining the  results  of  those  cubes  which  set  the  longest  intervals  at 
each  of  these  two  temperatures,  it  is  seen  that  the  specimens  from  the 
cooler  in  the  three  months'  tests  displayed  higher  results  than  those 
which  set  in  the  air  at  70°  F. 

Making  a  further  examination  on  material  exposed  for  two  or  three 
months  at  39°  F.,  followed  by  intervals  at  70°  F.,  and  comparing 
these  results  with  specimens  which  were  exposed  to  the  higher  tem- 
perature only,  but  over  a  period  equal  to  the  sum  of  the  other  two,  it 
IS  seen  that  specimens  which  passed  part  of  the  time  at  39°  F.  were 
the  stronger,  excepting  in  the  case  of  one  brand,  where  the  difference 
in  favor  of  the  other  temperature  was  small.     The  mean  results  showed 
a  compressive  strength  of  2,737  pounds  per  square  inch  for  those  set 
in  air  m  part  at  39°  F.,  against  1,929  pounds  per  square  inch  for  those 
which  set  at  70°  F.  only,  a  difference  suflicientlj^  pronounced  to  justify 
the  belief  that  the  conditions  attending  the  specimens  set  at  a  tempem- 
ture  in  the  vicinity  of  39°  F.  were  the  more  favorable  for  the  material. 
The  results  of  the  tests  were  arranged  for  another  comparison, 
namely,  to  show  the  amount  which  was  gained  by  setting  six  days 
additional  in  air  at  70°  F.  over  different  periods  of  exposure  at  zero 
tempei'ature.     The  activity  of  the  cement  in  acquiring  strength  imme- 
diately after  thawing  is  here  a  conspicuous  feature,  as  shown  in  earlier 
comparisons.     The  gain  in  strength  of  the  younger  specimens  was  the 
greater,  during  the  compared  interval  of  time  of  six  days^  but  the 
absolute  strength  was  less  in  this  period,  hence  the  somewhat  higher 
rate  of  gain  presents  no  unusual  feature  in  the  general  setting  of 
cements  at  different  ages.     A  corresponding  comparison  with  speci- 
mens which  set  in  air  at  39°  F.  showed  a  substantial  gain  in  strength 
both  in  the  younger  and  older  cubes,  the  greater  gam  pertaining  to 
the  younger  specimens  as  in  the  last  comparison.    Among  those  which 
set  in  the  air  aifferent  intervals  at  70°  F.  only  there  is  a  slight  gain  in 
the  specimens  1  month  old  and  a  loss  in  those  3  months  old,  taking  the 
mean  results  on  cubes  which  are  directly  comparable.     The  actual 
gain,  without  regard  to  the  initial  strength,  appears  greatest  in  the 
specimens  which  were  exposed  to  zero  temperature  as  a  group,  and 
least  in  those  which  set  in  air  at  70°  F.  only. 
In  the  last  table  of  comparisons  the  strengths  of  specimens  of  the 
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same  age  in  the  air  at  70^  F.  are  not  here  shown  to  be  conspicaoG^F 
unlike,  notwithstanding  the  different  durations  of  the  preceding  intr: 
vals  of  exposure  in  the  freezer  at  zero  temperature. 

Diagrams  follow  showing  the  curves  of  strength  for  each  of  t: 
three  groups,  which  set  in  air  at  0°,  39°,  and  70°  F.,  respective!^ 
¥here  are  also  diagrams  which  show  the  strength  acquired  by  sp*^ 
^lens  which  set  various  intervals  at  zero  and  at  39°  F.,  after  they  w» 
removed  from  the  cold  storage  warehouse  and  set  adcUtional  inten. 
at  70°  F.  temperature. 

Cements  which  Set  in  Air  at  Different  Temperatures. 

MEAN  RESULTS  WITH  a-INCH  CUBES. 

[Where  fierures  are  given  in  two  columns  showing  the  time  of  setting  the  cement  was  flrst  exf^ 
the  lower  temperature,  then  to  the  higher,  the  indicated  intervals  prior  to  testing.] 


Brand. 

ClasH. 

Composition. 

Time  of  setting  in  air  at  tempera- 
ture of— 

Com?':  - 

«are 
stTrtur^ 

Ce- 
ment. 

Sand. 

Water. 

0°  F. 

390  F. 

7(P  F. 

per 

1     inei 

1 

Star 

Portland  . 

Neat. 

_ 

Pcrd. 
23.4 
23.4 
23.4 
23.4 
23.4 
28.4 
23.4 

25.7 
25.7 
25.7 
25.7 
26.7 
25.7 

23.4 
23.4 
23.4 
23.4 
23.4 
23.4 
23.4 
24.6 

36.1 
36.1 
36.1 
36.1 
36.1 
36.1 
86.1 
86.1 
36.1 
36.1 
36.1 
86.1 
36.1 
36.1 
36.1 

32.0 
82.0 
32.0 
32.0 
32.0 
32.0 
32.0 
32.0 

82.0 
82.0 
32.0 
82.0 
82.0 

M08. 

8 
3 
3 

Days. 
31 
31 
81 

Moa. 

Days. 

Moe. 

Daye. 

7 
30 

1 

7 
14 
30 

1 

• 

->     'Vfc 

1 

1       3,4a 

IJi 

2.^':* 

1 

:i;ji* 

3,rcS 

Portland  . 

Neat. 

29 

'       2,  J*' 

-1.  -  - 

1 

m  m  m  m  m  \                   m 

3,  Vx 

............  — ..--1 

•  •  •  •  • 

1 

30 

4,> 

1 

3 
3 
3 

S.S< 

1 , 

7 
14 

29 
32 
36 
38 

...... 

1 

t 
1 

7 

1 

7 

1 

7 
30 

1 

7 
14 

1 

7 
14 

4.(»< 

1 

4.i» 

Portland  . 

Neat.  ' 

1 

1       4.SV. 

1 

4.  VI- 

/////////...\........' ....... 

......1..... 

1       4.4V' 

1 

..!..... 

1 

4.  y^ 

1                      1 

1 

2 
2 
3 
4 

4,S* 

1 

1       4,H*' 

......|..... 

4,41' 

1      4,  Hi 

Portland  . 

1 

"2* 
2 
2 
3 
3 
3 

5 
5 
14 
14 
21 
21 
81 
81 
81 

y 

!^ 

3:1 

l.OU! 

33: 

1,013 

^ 

9M 

1.401- 

416 

»1 

1.25»' 

4yT 

1.010 

i.iii' 

Portland  . 

1 

1 

15 
15 
81 
81 
81 

1.710 

7 

2,711' 

1.90 

7 
21 

2,730 

S,06( 

2 
2 
2 

2.4fiL' 

7 
14 

15 
22 
81 
38 

S.l'TB 

::::::::::::'"' 

.... . 

s.2a' 

Portland  . 

1 

1 

l.STP 



..*... 

2.»' 

1 

••••••!••••• 

2,» 

1 

1 

2,33) 

i 

2 

2.4» 

1 

CEMENT — SET   AT   DIJfFERENT  TEMPERATURES. 
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MEAN  RESULTS  WITH  2-INCH  CUBES— Continued. 


Brand. 

Class. 

Composition. 

Time  of  setting  in  air  at  tempera- 
ture of— 

Compres- 
sive 
strength 

Ce- 
ment. 

Sand. 

Water. 

• 

o^r. 

89°  F. 

70°  F. 

per      1 

square   ^ 

inch.     1 

Storm  King  . 

Portland  . 

Neat,  i 

Perct. 
24.4 
24.4 
24.4 
24.4 
24.4 
24.4 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

Mo8. 

"s" 

3 
3 

Days. 

30 
30 

Mos.  Days. 

M08. 

Days. 
7 

1 
Poumh.  1 
749 

1.310 

' 

31 

1 

t 

14 

1,680 

1 

703 

1 

1.290 

1 

1,530 

Portland  . 

NPAt. 

32 

1 

1,600 

r 

32 

;    7 

1    80 

1 

1,800    ' 

' 

32 

2,590 

3 
3 
8 

2,300 

.  ^.  ......... 

! 

7 
30 

32 
89 

2,580 
2,700 

2,520 
2,560 
2,510 
2,430 
2,470 
2.380 

Portland  . 

Neat.  I 

' 

1 

2 

1 

3  :::::: 

" 

3 
4 

7 

Alseu 

Portland  . 

Neat. 

........ 

28.2    ' 

30 
30 
80 

•  ••  •  •  'i 

1    '          986 
7          2.440 

28.2 
28.2 
28.2 
28.2 
28.2 

28.2 
28.2 
28.2 
28.2 
28.2 
28.2 
.  28.2 

■3*" 
3 
3 

14 

1 

2,590 
1,210 
2,360 
2,520 

4,910 
5,250 

1 

1 

) 

Portland  . 

Neat. 

21 
81 
31 
31 

1 

7 

5,970 

31 

6,430 
5,870 
6,670 
6,400 

8,780 
3,930 
3,900 
3,450 
3.430 
4,010 
3,160 
3,510 

315 
1,470 
1,470 

231 
1,230 
1,360 

185 
1,240 
1,490 

347 
1,430 
1,610 

624 
1.520 
1,780 

4,000 
4,010 
5,000 
5.460 
4.880 
4,980 
4,970 
5,420 

3.330 
3,610 
8.970 
8.730 
8,240 

3 
3 
3 

8 
30 

Portland  . 

Neat. 

28.2 
28.2 
28.2 
28.2 
28.2 
28.2 
28.2 
28,2 

27.3 
27.3 

14 
21 
31 
38 

■  "9* 

14 
14 
14 
14 
15 

, 

•  •  • 



Jofison 

• 

« 
3 

8 
4 

Portland  . 

Neat. 

7 
7 
7 
14 
14 
14 
21 
21 
21 
29 
29 

27.3    1 

27.3 
27.8 
27.8 
27.3 
27.8 
27.3 
27.3 
27.3 
27.3 
27.3 
27.3 
27.3 

26.0 
26.0 
26.0 
26.0 
26.0 

N  29 

1 

8 
3 
3 

1 

I 

• 

Portland  . 

Neat. 

28 
...... 

1 

•  •  •  *  * 

.     1 

1    1 

.1 

3 

3 

3 

7 
13 

1..... 

13 

26.0 
26.0 
26.0 

» 

8 
14 

14 
21 
28 

""b" 

, 

Portland  . 

Neat. 

26.0 
26.0 
26.0 
2(i.O 
26.0 

......1 

1 
1 

^ — 
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CEMENT — SET   AT   DIFFERENT   TEMPEBATUBES. 


MSAN  RESULTS  WITH  2-INCH  CUBES— Gontinaed. 


Brand. 

Class. 

Composition. 

Time  of  setting  in  air  at  tempera- 
ture of— 

Compro- 

s4ve 

strength 

1       per 

square 

Inch. 

Ce- 
ment. 

Sand. 

Water. 

Perct. 
26.0 
26.0 
26.0 

86.2 
86.2 
86.2 
86.2 
86.2 
86.2 
86.2 
36.2 
86.2 
36.2 
86.2 
36.2 
86.2 
36.2 
36.2 

84.4 
84.4 
84.4 
34.4 
34.4 
34.4 
34.4 
34.4 
34.4 

84.4 
84.4 
34.4 
84.4 
84.4 
84.4 
84.4 

86.7 
86.7 
36.7 
36.7 
36.7 
36.7 

37.1 
87.1 
87.1 
87.1 
87.1 
37.1 

37.1 
87.1 
37.1 
37.1 
37.1 
87.1 

38.4 
38.4 
38.4 
38.4 
38.4 
38.4 
38.4 
38.4 
38.4 

35.9 
35.9 
35.9 
35.9 
&S.9 
35.9 
35.9 

O^F. 

390  F. 

70°  F. 

Joieon 

Portland  . 

Neat. 

Moe. 

Days. 

Jfos. 

Dap: 

Mot.\Daw.    Amndi 

1    1      7           8,37T. 
1    '    13          s.s») 

3    

S,l]u 

Steel 

81a« 

Neat. 

7 
7 
7 

14 
14 
14 
21 
'2\ 

1 

14 
14 
14 
14 
15 

!49 

2i:f 

bSt 

^ 

917 

^ 

...... 

. ,,..1.  

hsi 

.V2 

AU 

..!!!!  21 

1 - 

....^ 

SC2C' 

"3  ' 

1    33 
33 
33 

1 

•22^ 

1 

735 

SS 

...  |. 

2S7 

3 
3 

.%> 

...... 

I 

€4"^ 

Blag 



Neat.  , 

1 

15 
15 
15 
21 
21 
21 
32 
32 
32 

9X^ 

1 

!!.'."." 

7 
14 

1,4* 

•:;"i 

1  460 

1 

1  111' 

1 

'            ' 



7 
14 

1  49' 

1.49U 

1  -- 

1.33) 

, 

!!.*!!l!!'!'!i*'*** 

:::::!  .1 

1.450 

1.5a) 

Slag 

Neat 

15 
21 

1,160 
1,240 
1,810 

'"' 

... 

Austin 

Bonneville 
improved. 

1 

.....I...... 

28 

1.. 

82 

1  iMD 

1    .  .  .. 

1 
1 
1 

5            1.250 

............|.. ...... ........ 

9           1.23[' 

1 

1 

16             1   410 

Natural  .. 

1 
Neat.  ! 

■    80 

30 

80 

1 
7 

14 
1 
7 

14 

2SS 

4^ 

t 

4C7 

••■•**•«•••«'»■••••••    •■••••«« 

3 
8 
3 

...... 

241 

S40 

1 

482 

Natural  .. 

Neat.    

1 

80 
80 

»6 

:::::::;;::i::::: 

7 

14 

l,ft» 

............  1 . .  .....  1 ...... .. 

.:.::!.....:.:: 

30 

1,850 

...;::::::..:::::::.:::::::: 

1 

3 
3 
3 

1.080 

1 

1 

7  ' 
15 

80 
87 
14 

'"k" 

15 

1 
7 

1.360 

1.480 

Natural  .. 

Neat.  ' 

734 

730 

1 

1 

1 
8 
8 
8 

752 

1...... 

661 

1 

1 

1 

6S» 

1 

580  1 

Natural  .. 

...... ..|. ....... 

Neat 

32 

3-2 

1 
411   1 



QQS 

2 
2 
2 
3 
3 
3 

32 

, 

14           1,010 

1 

1               446 

1 

1 

1 

7     1           MJ 

. 

i 

14           l.iA' 

*••••■•«(•••••••• 

".         '               '  .  .. 

I 

7 

4?»    1 

'                       1 

S\Q 

1 

'                   1 

14     1       1-030 

Natural  .. 

1 

Neat    ........ 

'  1 

..  .     1 

30    ' 
30    1 
30    ' 

1 

l.'JOt  ' 

I. an 

:::::i"Y'' 

' 

1 

14     .       !.?»' 

1 

' 

2 
2 

i 

1.4:*' 
1  vi' 

1 

' 

1 

1 

1 

*  *  *  1 

14            1,«T>» 



1 

1 
1 

::::::::::  1 

2    '       l,*2f* 

"1 

1 

1 

CEMENT ^SET   AT   DIFFERENT   TEMPERATURES. 
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MEAN  RESULTS  WITH  2-INCH  CUBES— Continued. 


Brand. 

ClasM. 
Natural... 

Composition. 

Time  of  setting  in  air  at  tempera- 
ture of— 

Compres- 
sive 

strength 

per 

square 

inch. 

Neat 

Water. 

0°F. 

39°  F. 

70°  F. 

Bonnev  il  le 

Perct. 
35.9 

Jfos. 

Days. 

Mos. 
8 
8 

Days. 

Mos. 

Days. 

13 

15 
80 

Pounds. 
1,880 
2,060 

800 
1,140 
1,260 
1.200 
1,190 

986 
1,070 
1.720 

169 
354 
540 
182 
460 
627 
168 
481 
624 
206 
406 
561 
276 
457 
679 

622 

842 

1,180 

649 

901 

649 

1,110 

744 

1,120 

952 

1,040 

1,170 

1,810 

1,230 

1,470 

628 
808 
980 
1,140 
1,17a 
1,070 
1,270 
1,090 

841 
669 
.  860 
847 
568 
882 

666 

747 
1,190 
1,100 

improved. 

35.9 

85.9 
86.9 
86.9 
35.9 
36.9 
36.9 
35.9 
35.9 

36.7 

Natural... 

Neat. 

1 
1 

7 

14 

........' 

2      

2    '    14 
8     r 

.  •  • ,  -  - 
1 

1 

, 

TTnffTnfl.li  .... 

............ 

Natural... 

........     

Neat. 

1 

6 

1       A 

1 
7 

14 
1 
7 

14 
1 
7 

14 
1 
7 

14 
1 
7 

14 

36.7 

...  Ji. 

36.7 
35.7 

'3* 
8 
8 

6 
15 
15 
15 
20 
20 
20 
28 
28 
28 

36.7 

86.7 
36.7 
35.7 

' 

35.7 
35.7 
35.7 

, 

' 

'....,. 

35.7 

35.7 
85.7 
85.7 

85.5 
85.6 
36.5 

Natural... 

Neat. 

8 
8 
8 
14 
14 
28 
28 
28 
28 
81 
81 
81 

7 
14 

86.6 
86.6 
36.6 
86.6 
36.6 
86.6 
36.2 
86.2 
86.2 
86.2 
36.2 
86.2 

36.6 
85.5 
85.6 
35.5 
36.5 
35.5 
86.5 
85.6 

38.0 
38.0 
38.0 
38.0 
38.0 
88.0 

38.2 
88.2 
38.2 
88.2 
88.2 
38.2 

87.9 
87.9 
87.9 
87.9 
87.9 
87.9 
87.9 

7 

1 

7 

• 

Norton 

7 

7 
80 

1 

• 

8 
3 
3 

7 
14 

8 
16 
28 
80 
86 
...... 

15 

1 

7 

30 

1 

7 

U 

Natural... 

Neat. 

1 

1 

. 

' 

8 
8 
8 

*....'...*.* 

' 

Natural... 

Neat 

I 

1 

1 

(. .  

"i" 
3 

8 

SO 
80 

, 

..•« . 

Natural... 

Neat. 

80 

80 
80 

7 
80 

3 

8 
8 

■    7 

14 

14 
28 
87 

...... 

1.190 

... 

1,440 

744 

908 

1,040 

1,080 

1,090 

924 

.60 

Natural... 

Neat. 

1 

2 
8 
8 

4 
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MEAN  RESULTS  WITH  2-INCH  CUBES— Continued. 


Brand. 

Class. 

Composition. 

Time  of  setting  In  air  at  tempera- 
ture of— 

ComK^ 

sivt 

strenr- 

Ce- 
ment 

Sand. 

Water. 

O^F. 

39°  F. 

70°  F. 

per 

sqiUTv 
inct. 

Obelisk 

Natural... 

Neat. 

88.6 
88.6 
38.6 
88.6 
88.6 
38.6 

36.2 
36.2 
36.2 
36.2 
36.2 
36.2 

36.2 
36.2 
36.2 
36.2 

:«.2 

86.2 

Mos. 

"i" 

3 
3 

Days. 

32 
32 

Mos. 

Days. 

Mos. 

Days. 

1 

7 
14 

1 

7 
14 

1 

ngj 

........i.. ...... 

S*f 

........1    ...... 

........|. ....... 

51'. 

' 

674 

Natural... 

1 

Neat 

90 
30 
30 

l.]U" 





•* 
i 

14 

2 

6 
13     1 

30 

7     1 
14 
3     ' 

ll     1 

1 

!,«>' 

l.Mi 

3 
8 
3 

I.Tltf" 



l.»« 

.. 

2,1* 

Natural... 

Neat. 

1.5^i 

!!!!! 

1 
1 
3 
3 
3 

1.471 

.    

i.e^V' 

1 

1.2*' 



........ 

1 

1.  ♦.¥ 

1 

l.ii^ 



"     1 

RfeSUMt  OF  RESULTS  ON  SPECIMENS  1  MONTH  OLD. 

[Specimens  exposed  to  0°  F.  temperature  while  setting,  followed  by  one  day  in  air  at  70°  F.  fe 

testing.] 


Brand. 

Compressive   streni^th  per 
square   inch,  spc^rimen* 
set  in  air  at  tejnperatures 
of— 

0°F. 

39°  F.     1     70°  F. 

Star 

Pounds. 
1,850 
883 
749 
986 
347 
229 
238 
411 
206 
341 
226 

Pounds.  \  Pouwif 
2,980    1       4.  ail) 

Star,  1 : 1  mortar  

1,960           2,3a> 

Storm  Kinsr 

1,600    '       2,S20 

Alsen 

5,250            8.9ft) 

Josson 

4,000            3.979 

Steel 

l.i20            l,20l« 

Austin 

806    t           TiA 

Bonneville  Improved 

1,200     ,       1.140 

Hoffman 

744     '       1, 140 

Norton 

656     '    o\,m 

Obelisk 

1.110     1       ISA) 

MeanH : 

1                     r                                              -. -      - 

497 

1.966           2,m 

(I  Approximate. 


CEMENT — SET    AT    DIFFERENT   TEMPERATURES. 
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r£sum£:  of  results  on  specimens  s  months  old. 

pecimens  expowd  to  (P  F.  temperature  while  setting,  followed  by  one  day  In  air  at  70^  F.  before 

testing.  1 


Brand. 


Star 

Storm  King 

Al!«en 

JosMon 

AuMlin 

Bonneville  Improved 

Hoffman 

Norton 

Obelisk 


Meann 


Compreasive  strength  per 
square  Inch,  specimens 
set  in  air  at  temperatures 
of— 


0°F. 


89°  F. 


PoutuU. 

1,720 
703 

1,210 
624 
241 
478 
276 
347 
274 


653 


Poufids. 
3,350 
2,300 
5,870 
4,960 
1,030 
l,2aO 
1,310 
1,100 
1,700 

2,543 


70°  F. 


Pounds. 

a4,400 
2,430 
4.040 
3,110 
661 
1,720 
1,070 
1,090 
1,240 


2,196 


(i  Approximate. 

RESUMfe  OF  RESULTS  ON  SPECIMENS  1  MONTH  AND  3  MONTHS  OLD. 
[Specimens  set  one  day  in  air  at  70°  F.  before  testing.] 


Brand. 


Star 

Star,  1 : 1  mortar 

Storm  King 

Alsen 

Jo$4Mon 

Steel 

Auplin 

Bonneville  Improved 

HofTman 

NortA)n 

Obelisk 

Means 


Compressive 
strength  per  square 

inch,  specimens 
set  in  air  at  temper- 
ature of  0°  F. 

1  month. 

3  months. 

Pmmd*. 
1,350 
;W3 
749 
986 
U7 
229 
238 
411 
206 
341 
225 

Pounds. 

1,720 
497 
703 

1,210 
624 
237 
241 
478 
276 
347 
2^4 

1 

497 

601 

RfcSUMfe  OF  RESULTS  ON  SPECIMENS  1  MONTH  AND  3  MONTHS  OLD. 


Brand. 


Star ; 

Storm  King 

Alsen 

Joflson 

Austin 

Bonneville  Improved 

Hoffman 

Nonon 

Obelisk 

Means 


Compressive 

strength  per8quare 

inch,  specimens 

set  in  air  at  temper- 

ature of  39°  F.— 

1  month. 

3  months. 

Pounds. 

Pounds. 

2,980 

3.350 

1.600 

2,300 

6,250 

6,870 

4,010 

4.380 

806 

1,030 

1,200 

1,250 

952 

1.310 

656 

1,100 

1,110 

1,700 

2.063 

2,477 
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CEMENT SET   AT   DIFFEBENT   TEMPEBATUBES. 


R£:SUM£  of  results  on  specimens  l  month  and  3  MONTHS  OLD. 


Brand. 


Compres!!iTe 
strength  p«: 
8q  uare  icb 
specimens  ». 
in  air  at  lax 
peiature  of  7> 


1  month. 


Smnrr 


Star ,  4,850 

Storm  King 2,620 

Alsen ■ 3,900 

Jofison 3,970 

Austi  n 724 

Bonneville  Improved 1, 140 

Hoffman , 1, 140 

Norton a  1,000 

Obelisk 1,660 

Means I  2,256 


04,41 

2,4:* 

3,11' 

l.TS 
l.CC 
l.W 
I.J* 


2,(K' 


n  Approximate. 


RESUME  OF  RESULTS  ON  SPECIMENS  SET  IN  AIR  AT  0°  F.  1  MONTH,  AND  IN  ADDITl' ' 

DAY  AND  7  DAYS,  RESPECTIVELY,  AT  70°  F. 


Star 

Star,  1:1  mortar 

Storm  King 

Alsen 

Josson 

Steel 

Austin 

Bonneville  Improved 

Hoffman 

Norton 

Obelisk 

Means 


Compressive 
strength  per 
square  mt 
specimens  n-'> 
in  air  at  0°  F  1 
month,  SDd  I: 
air  at  TCP  F.- 


Iday. 

7d*T.. 

HfundM. 

PtMJtdf 

1,350 

2,U' 

883 

»l 

749 

l.Shi 

986 

2,44* 

347 

1,43D 

229 

7$i 

238 

44« 

4U 

«3 

206 

4tf 

841 

& 

225 

5£ 

497 


1,110 


CEMENT SET    AT   DIFFERENT   TEMPERATURES. 
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ifeSUMB  OF  RESULTS  ON  SPECIMENS  SET  IN  AIR  AT  0°  F.  8  MONTHS,  AND  IN  ADDITION 

1  DAY  AND  7  DAYS,  RESPECTIVELY,  AT  70°  F. 


Brand. 


Compressive 
strength  per 
square  inch, 
specimens  set 
in  air  at  0°  F.  8 
months,  and  in 
air  at  70°  F.— 


Star 

Star,  1:1  mortar. 

Storm  Kinff 

Alsen 

Josson 

8t«el 

Austin 


Bonneville  Improved. 

Hoffman 

Norton 

Obelisk 


Means. 


1  day. 

7  days. 

Pounds. 

Pounds. 

1,?20 

2,690 

497 

1,010 

703 

1,290 

1,210 

2,360 

624 

1,520 

287 

558 

241 

340 

478 

810 

276 

457 

347 

558 

•     274 

616 

600 


1,100 


OMPARISON  OF  RESULTS  ON  SPECIMENS  WHICH  SET  IN  AIR  AT  BOTH  (P  F.  AND  AT 

70°  F.  WITH  THOSE  WHICH  SET  IN  AIR  AT  70°  F.  ONLY. 


I 


Brand. 


Star 

ALsen 

Star 

Star,  1 : 1  mortar 

Storm  King 

Star,  1 : 1  mortar 

Alsen 

Josson 

Steel 

Bonneville  Improved 

Hoffman 

Norton 

Means 


Compressive  strength  per 
square  inch. 


Intervals  at  0°  and 

Inter\'al 

70°  F. 

at  70°  F. 

Pounds. 

Pounds. 

3  mos.  +  30  days. 

do  days. 

3,620 

4,570 

2,520 

8,900 

1  mo.  +  80  days. 

30  days. 

3,460 

4,570 

1.400 

1,960 

1,680 

2,520 

3  mos.  +  14  days. 

14  days. 

1.310 

1,970 

a  2, 450 

3.780 

1,780 

3,330 

648 

1,160 

1,020 

800 

579 

808 

832 

744 

1,771 

2.509 
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CEMENT SET   AT   DIFFERENT   TEMPERATURES. 


COMPARISON  OF  RE8ULT8  ON  SPECIMENS  WHICH  SET  IN  AIR  AT  BOTH  9SP  ASH  > 
WITH  THOSE  WHICH  SET  IN  AIR  AT  70°  F.  ONLY.  EXHIBITING  THOSE  OP  THE  <i:. 
WHICH    SET    THE    LONGEST    INTERVALS    OF   TIME    AT   THE    TWO   TEMPERATl 
MENTIONED. 


Brand. 


Comprcfwivc  strength  per  square  Im  h 


Intervals  at  39°  and 
7CrF. 


Star 

Sturm  KinGr 

Alsen 

JoMHon 

Austin •. 

Bonneville  Improved 

Bonneville  Improved 

Hoffman 

Norton 

Norton 

Obelisk 

Means 


Pounds. 

3  mo«.  + 14  days. 

4,280 

S  mo6.  + 1  mo. 
2,700 

3  moB.  + 1  mo. 
6,400 

3  mo8.  +  8  days. 
4,970 

3  mo«.  + 15  days. 
1.4M) 

2  mos.  + 14  days. 

1,970 

8  mos.  + 18  days. 
2,000 

3  mos.  + 14  days. 

1,470 

8  mos.  +  7  days. 
1,190 

3  mos.  + 14  days. 
1,440 

3  mofl.  + 13  days. 
2,160 


2,787 


Interval  at  Tl''  F 


POUtid-". 

3  nioe.«  14  dar^- 
4.410 

4jn<». 

2,380 

4  mos. 
S,510 

3  mo«. 
8.110 

8  mos.,  15da}x 
580 

2  mos.,  14  dsT*. 

1,070 

3  mos. 
1,720 

3  mcM.,  15  dav> 

1,090 

8  mos.,  7  day?. 
924 

4  mos. 

960 

8  moB.,  14  dayv 
l,4t« 


1,929 


CEMENT — ^SET   AT   DIFFERENT   TEMPEBATDBE8. 
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ESCLTS  ARRANGED  TO  SHOW  THE  GAIN  IN  STRENGTH  OF  SPECIMENS  WHICH  SET  IN 
AIR  DIFFERENT  INTERVALS  OF  TIME  AT  (P  F.,  FOLLOWED  BY  INTERVALS  AT  70°  F. 


Brand. 


Star 


Star,  1 : 1  mortar. 


Storm  King, 


Alsen 


JosBon. 


Austin 


Bonneville  Improved. 


Hoffman, 


Time  of  setting  In  air  at— 


(P¥, 


Montlu. 


3 

3 


2 
2 

3 
3 


3 
3 


8 
3 


Days.    Months, 


3 
3 


3 
8 


2 
2 

3 
8 


31 


5 

5 

14 
14 

21 
21 

31 
31 


30 
30 


70°  F. 


30 
30 


7 

7 

14 
14 

21 
21 

29 
29 


30 
30 


32 
32 


6 


15 
15 

20 
20 


Dayi 


Compres- 
sive 

strength 

per 

square 

inch. 


Pounds. 
1,850 
2,340 

1,720 
2,690 

287 
846 

821 
1,000 

337 
1,010 

883 

981 

416 

981 

497 
1,010 

749 
1,310 

703 
1,290 

986 
2,440 

1.210 
2,360 

315 
1,470 

281 
1,280 

185 
1,240 

347 
1,430 

624 
1,520 

238 
448 

241 
340 

411 
903 

446 
842 

478 
810 

169 
354 

182 
460 

168 
431 


Gain  per 

square 

inch. 


Pounds. 
990 

970 

559 

679 

673 

KJ\D 

565 

513 

561 

587 
1,454 
1,140 
1,155 

QQQ 

1,055 
1,083 

896  >| 

210 
99 

492 

396 

332 

185 

278 

263 
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CEMENT SET    AT   DIFFERENT   TEMPEKATURES. 


RESULTS  ARRANGED  TO  SHOW  THE  GAIN  IN  STRENGTH  OF  SPECIMENS  WHICH  -FT 
AIR  DIFFERENT  INTERVALS  OF  TIME  AT  0°  F.,  ETC.--Contlnue<i. 


firand. 


HoiTman 


Norton 


Ol>eIisk 


Time  of  netting  in  air  at- 


(PF. 


'(PY. 


Month*.'  Days.    Months.    Day9. 

28    ' 1 

28    1 7 


3 
8 


3 
3 


3 
3 


■I 


80 
30 


32 
32 


1 

m 
t 


1 

7 

I 

•• 

1 

7 


Comprcs- 
inch. 


r     I 


Pounds. 
206 
406 

276 
457 

ail 

6,'>9 

347 

558 

225 
562 

274 
516 


}     - 


} 
} 
} 
} 
} 


IM 


211 


CmU 


•J4: 


RESULTS  ARRANGED  TO  SHOW  THE  GAIN   IN  STRENGTH  OF  SPECIMENS  WHICH  SET 
AIR  DIFFERENT  INTERVALS  OF  TIME  AT  39°  F.,  FOLLOWED  BY  INTERVALS  AT  TO"-  F 


Brand. 


Star 


Star,  1 : 1  mortar. 


Storm  King , 


Alsen 


Josson 


Austin 


Time  of  setting  in  air  at— 


Z9^F. 


70°  F. 


Months. 


3 
3 


2 
2 


3 
3 


3 
3 

1 
I 

3 
3 


3 

3 


Davf. 
29 
29 



Montfa. 




Ikiyi'. 
0 
7 

0 

.............. 

7 

15 
15 

31 
31 

0 
7 

0 
7 

0 

7 

32 
32 

0 
7 

0 

7 

31 
31 

0 
7 

0 

1 

8 

1 

0 

i 

7 

1 

0 

1 

8 

30  

80  

1 

0 
7 

0 

1 

7 

Compres- 
sive 
strengtli 

per 

square 

inch. 


Gain  p^i 

square 

inch. 


Pounds. 
2,980 
3,550 

3.350 
4,090 

1,710 
2,710 


1,960 
2,720 

2.460 
3,270 

1,600 
1,800 

2,900 
2,530 

5. 250 
5,970 

6,870 
6,670 

4,010 
5,000 

4,980 
4,970 

806 
1,020 

l.OSO 
1,360 


'    Pt>ttH'i-f 
I         570 


I 

I 
I 

,}     l.OOi.' 

) 

I 

I 

I 


rtk' 


810 


200 


}  - 


990 


} 


10 


214 


CEMENT SET    AT    DIFFEBENT   TEMPERATUBE8. 
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KSULTS  ARRANGED  TO  SHOW  THE  GAIN  IN  STRENGTH  OF  SPECIMENS  WHICH  SET  IN 
AIR  DIFFERENT  INTERVALS  OF  TIME  AT  39°  F.,  ETC.— Continued. 


Bonneville  Improved. 


IIofTman 


Norton , 


Obelisk 


Months.'  Days.    Months. 


2 
2 

3 
3 


3 
3 


3 
3 


3 
3 


30 

••«••■■• 

1 
1 

8 
8 

14 
14 

23 
23 

28 
28 

31 
31 

........ 

30 
30 

30 
30 

1 

Days. 
0 


0 
I 

2 

7 

0 
I 

0 
7 

0 
7 

0 
7 

0 
7 

0 

7 

0 

7 

0 
7 

0 

mm 

t 
2 


Compres- 
sive 
strength 

per 

6<iuare 

inch. 


Pounds. 
1.200 
1,640 

1,430 
1,860 

1,250 
1,880 


Gain  per 
'   square, 
inch. 


842 

649 
901 

549 
1,110 

744 
1,120 

.952 
1,040 

1,810 
1.230 

656 
747 

1,100 
1,190 

1.110 
1,600 

1,700 
1,980 


POUTUls. 

440 

430 

630 

320 

252 

561 

376 

88 

-80 

91 

90 

490 

280 


KSIJLTS  ARRANGED  TO  SHOW  THE  GAIN   IN  STRENGTH  OF  SPECIMENS  WHICH  SET  IN 

AIR  DIFFERENT  INTERVALS  OF  TIME  AT  70°  F. 


Brand. 


Star 


Star,  1 :1  mortar 


Storm  King 


Alseu 


Time  of  setting 
in  air. 


MonUis. 


3 
3 


Days. 
29 
36 

15 
22 

31 
38 

32 
39 

0 
7 


Compres-' 
sive      ' 
strength   G«'J^P^' 


per 

square 

inch. 


Pounds. 

4,350 
4,570 

1,970 
2,290 

2,330 
2,320 

2,520 
2,560 

2,430 
2,470 


i^nch. 


I  Pouiuis. 
,}       220 


}- 


10 


40 


40 
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CEMENT — SET   AT   DIFFERENT   TEMPERATURES. 


BESULTS  ARRANGED  TO  SHOW  THE  GAIN  IN  STRENGTH  OP  SPECIMENS  WHICH  ?F: 
AIR  DIFFERENT  INTERVALS  OF  TIME  AT  70°  F.-€ontinued. 


Joflson. 


Austin 


Bonneville  Improved, 


Hoffman 


Norton . 
Obelisk 


Time  of  setting 
in  air. 


Monthtf. 
1 
1 


3 
3 

1 
1 

2 
2 


3 
3 

3 
3 

1 

a 

3 
3 


Day*. 
0 


30 
37 

0 

8 

0 

»■ 
/ 

0 
7 

8 
Jo 

23 
30 

0 

7 

0 
7 

0 
7 

3 

7 


Compres-j 
strength     ^^^ 


per 

square 

inch. 


inch. 


Poundt.  I  Pott^it 


3,780 
3,870 

724 
790 

661 
639 

1,140 
1.250 

1.190 
966 

628 
806 


1}  -aa- 


}-  = 


} 


980  I 

1,140  I 

.1,070  \ 

1.270  ./ 


1.090 
924 


} 


•JH 


H> 


19) 


■M 


-I'V 


1.560       ;l       _g„ 

1,470    'l 


I 


1,240 
1,400 


1* 


RfcSUMfi  OF  RESULTS,  SHOWING  THE  COMPARATIVE  GAIN  IN  STRENGTH  OVER  O^Y^ 
SPONDING  INTERVALS  OF  TIME  OF  SPECIMENS  WHICH  SET  IN  AIR  AT  DIFFKlIh^ 
TEMPERATURES. 


Brand. 


Star 

Star,  1 : 1  mortar. 


Storm  King 
Alsen 


JofiRon , 
Austin, 


Bonneville  Improved 
Hoffman 


Norton 
Obelisk 


Star  . 
Alsen, 


Jas«on . 
Austin. 


Bonneville  Improved 

Hoffman 

OtK'lisk 


Gain  in  comprehensive  strength  per  square  Inch  aftt-r 
6  days  or  7  days  in  air  at  70°  F.,  succeeding— 


1  mo.  at0°+l  day 
at70°F. 


1  mo.  at  39°  F. 


1  mo.  at  70°  F 


Pounds. 
990 
598 

561 
1,454 

1,083 
210 

492 

200 

318 
337 


Pounds. 
670 
760 

200 
720 

990 
214 

440 
376 

91 
490 


Pouwi*. 

220 
-  10 

40 
-450 

-360 
6 


3  mos.  at  0°+l  day 
at  7QP  F. 


970 
1,140 

896 
99 

332 
181 
242 


3  mos.  at  39°  F. 


740 
HOO 

330 
330 

«-630 
-  80 
d280 


90 

— 

90 

3 

moR. 

at  TIFF 

•  ■  ■  « 

B     •      ■      • 

a  — 

■m 

b- 

■  22 


200 

dm 


a  9-day  interval. 


t»  8-day  interval. 


<•  5-day  interval. 
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CEMENT BET   AT   DIFFERENT   TEMPERATUBES, 


COMPARISON  OF  RESULTS  ON  SPECIMENS  WHICH  SET  IN  AIR  AT  BOTH    89°  ANPT- 
WITH  THOSE  WHICH  SET  IN  AIR  AT  70°  P.  ONLY.  EXHIBITING  THOSE  OF  THE  -^L- 
WHICH    SET    THE    LONGEST    INTERVALS    OF   TIME    AT   THE    TWO   TEMPERATU: 
MENTIONED. 


Star 

Storm  KinK 

Alsen 

Jotwon 

Austin •• 

Bonneville  Improved 

Bonneville  Improved 

Hoffman 

Norton 

Norton 

Obelisk 

Means 


Comprewive  strength  per  »quAre  inch 


Intervals  at  dSP  and 
7(rF. 

Inter\'iil  at  7i»=  F 

Pounds. 

8  mo6.  + 14  days. 

4,280 

Pounds. 

3  mos..  14  davf. 

4.410 

3  mos.  + 1  mo. 
2,700 

4  mos^ 
2,8ft0 

3  moB.  + 1  mo. 
6,400 

4inoe. 
8,510 

3  mo6.  +  8  days. 
4,970 

3  mos. 
3,110 

3  mos.  + 15  days. 
1,4M) 

3  mos.,  15  days. 
580 

2  mos.  + 14  days. 
1,970 

2  mos..  14  davB. 
1,070 

8  moA.  + 18  days. 
2,060 

8  mos. 
1,720 

3  mos.  + 14  days. 
1,470 

8  mos.,  15  days. 
1,090 

8  mos.  +  7  days. 
1,190 

8  moe.,  7  davK 
924 

8  mos.  + 14  days. 
1,440 

4  mos. 
950 

3  mos.  + 13  days. 
2,150 

8  mos.,  14  day>.. 
1,480 

2,737 

1,929 

CEMENT ^SET   AT   DIFFERENT   TEMPERATURES. 
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SUL.TS  ARRANGED  TO  SHOW  THE  GAIN  IN  STRENGTH  OF  SPECIMENS  WHICH  SET  IN 
AIR  DIFFERENT  INTERVALS  OF  TIME  AT  0°  F.,  FOLLOWED  BY  INTERVALS  AT  70°  F. 


Brand. 


Star 


Star,  1 : 1  mortar. 


Storm  King. 


Alsen 


Josson. 


Austin 


Bonneville  Improved. 


Hoffman. 


Time  of  getting  in  air  at— 


(FF. 


Monlhg. 


3 
3 


2 
2 

8 
3 


8 
8 


3 
3 


3 
3 


8 
3 


2 
2 

3 
3 


Days. 
31 
31 


5 
5 

14 
14 

21 
21 

31 
31 


30 
80 


70°  F. 


Months. 


80 
30 


7 
7 

14 
14 

21 
21 

29 
29 


30 
30 


82 
82 


6 
6 

16 
16 

20 
20 


Day 


Compres- 
sive 

strength 

per 

square 

inch. 


Pounds. 
1,350 
2,340 

1,720 
2,690 

287 
846 

321 
1,000 

337 
1,010 

883 
981 

416 

981 

497 
1,010 

749 
1,310 

703 
1,290 

986 
2,440 

1,210 
2,860 

316 
1.470 

281 
1,280 

185 
1,240 

847 
1,430 

624 
1,520 

238 

448 

241 
340 

411 
903 

446 
842 

478 
810 

169 
354 

182 
460 

168 
431 


Gain  per 

square 

inch. 


} 


Pounds. 
990 

970 

669 

679 

era 

596 

566 

518 

561 

587 

1,454 

1,140 

1,156 

999 

1,056 

1,063 

896 

210 

99 

492 

896 

832 

185 

278 

263 
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CEMENT SET    AT   DIFFERENT   TEMPERATURES. 
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RESULTS  ARRANGED  TO  SHOW   THE  STRENGTH  OF  SPECIMENS  AFTER  THE  LAPSE  OF 
GIVEN  INTERVALS  OF  TIME  AT  70°  F.  IN  ADDITION  TO  DIFFERENT  INTERVALS  AT  0°  F. 


Star. 


Star,  1 : 1  mortar 


Storm  King. 

Alsen 

Joason , 


Austin 


Bonneville  Improved. 


Hoffman . 


Norton. 
Obelisk 


Star,  1 : 1  mortar 


Josflon 


Austin 


Bonneville  Improved 


Hoffman 


Obelisk 


Interval  at 
0°F. 


Monttis. 
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Days. 
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Days. 
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7 
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14 
14 

14 
14 
14 
14 
16 

14 
14 

14 
14 
11 

14 
14 
14 
14 
14 

14 
14 


Ck>mpres- 

slve 
strength 

per 

square 

inch. 


Pounds. 
2,340 
2,690 

816 

1.000 

1,010 

981 

981 

1,010 

1.310 
1,290 

2,440 
2,350 

1,470 
1,230 
1,240 
1,430 
1,520 

448 
.340 

908 
842 
810 

354 
460 
431 
406 
457 

659 

558 

569 
516 

1,250 
1,310 

1.470 
1.360 
1,490 
1,610 
1,730 

467 

482 

1,010 
1,050 
1,020 

MO 
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624 
561 
579 

609 
674 
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8TBENGTH   OF   GLASS. 


A  comparison  of  the  rough,  ribbed,  wired,  and  polished  plate  shows 
the  wired  plate  below  the  strength  of  the  other  kinds  of  plate.  With 
respect  to  the  rough,  ribbed,  and  polished  plate,  each  in  turn  shows 
higher  strength  than  the  others. 

Taking  into  consideration  the  variation  in  strength  displayed  by 
individual  specimens  the  results  of  these  comparisons  will  be  accepted 

?rovisionally ,  the  evidence  not  generally  bein^  of  a  conclusive  nature, 
he  relative  strength  of  lights  set  in  frames  in  which  the  four  edges 
are  supported,  compared  with  the  transverse  tests,  where  the  lights 
were  supported  along  two  edges,  shows  the  strength  of  the  ligh&  in 
frames  ranging  from  once  to  nearly  twice  the  strength  of  the  trans- 
verse specimens. 

Under  direct  compression  the  crushing  strength  of  glass  was  found 
to  be  very  great,  showing  values  from  45,040  to  the  enormous  strength 
of  84,000  pounds  per  square  inch. 

LIGHTS   SET   IN   FRAMES. 


Factory. 


Appert 


Mississippi 


(Not  known) 


Appert 


Mississippi 


DcHcription. 


Rough.  Lehr  annealed. 

do 

do 

do 

do 

....do 

....do 

do 

do 

Rough,  oven  annealed 

....do 

.....do 

do 

....do 


Wired.  Lehr  annealed, 
sandwich  rolled. 

....do 

....do 

....do 

Wired,  solid  rolled 

...do 


Nominal 
thick- 
ness. 


Ultimate  strength,  pounds. 


8"x8^.     12^x12".  1G"X16^.  2(^x20".' 

I  I  I 


Incfi, 


»{ 


A 

i 

i 

i 

i 

A 

i 

i 


I 


1 
1 


i 
i 

i 

I 


Inch. 
.16 
248 
.21 
272 
.26 
856 
.43 

1,197 
.47 

1,372 
.15 
171 
.22 
309 
.29 
693 
.87 
878 
.52 

1,740 
.83 

3,630 
.81 

3,110 
t  w 

3,720 
.97 

3,110 
.28 
847 
.40 
980 
.54 

1,590 
.58 

1,694 
.28 
388 
.88 
898 


Inch. 
.10 
93 
.20 
205 
.27 
513 
.42 
791 
.50 

1,876 
.15 
148 
.22 
262 
.27 
267 
.38 
885 
.54 

2,010 
.82 

3,640 
.82 

2,380 
1.06 

3,750 

8,720 
.28 
234 
.41 
774 
.54 

1.520 
.54 

1,134 
.31 
852 
.40 
692 


Inch, 
.17 
116 
.20 
211 
.26 
384 
.36 
467 
.47 

1,238 
.13 
132 
.22 
184 
.27 
387 
.35 
580 
.50 

1,290 
.76 

2,680 
.75 

2,260 
1.02 

8,980 


5,490 
.29 
234 
.38 
598 
.53 

1,210 
.55 
984 
.28 
228 
.38 
436 


Inch. 
.16 
104 
.19 
263 
.30 
402 
.42 
734 
.47 
985 
.18 
108 
22 
246 
.28 
864 
.86 
542 
.51 

1,190 
.80 

2,120 
.86 

2.310 
.98 

2.840 
1.00 

2,110 
.28 
227 
.40 
552 
.56 

I,5S0 
.52 
898 
.31 
908 
.38 
428 


Note.— The  figures  over  the  ultimate  strength  ol  each  light  of  the  several  sizes  give  the  actual 
thickness  of  Uiat  light. 
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C!oMPRES8iON  Tests  of  Halves  of  Tensile  Bbiquettes. 

In  this  series,  fragments  of  tensile  briquettes  were  used,  in  which  a 
iride  range  in  strength  had  been  found.  The  age  of  the  material  at 
he  time  of  each  test  is' stated  in  the  table: 


I 


Tensile 
bri- 
quette 
No. 


25 

30 

34 

36 

40 

120 

121 

124 

126 

85 
86 
87 
89 
91 
95 
96> 

167 
168 
173 
176 
182 

138 
139 
144 
145 

245 
246 
247 
248 
249 

221 
222 
224 
225" 
229 
230 
235 
236 

188 
189 
193 
195 
197 
196 
201 

202 
203 
213 
214 
216 
219 

146 

148 
156 
163 


Brand. 


Atlas 


Storm  King. 


Aleen. 


Dyckorhoff . 


Steel 


Bonneville 
Improved  . 


Hoffman 


Norton 


ObelLik 


Tensile  test. 


Age  in- 

Per 

Air. 

Wa- 
ter. 

square 
inch. 

1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
7 
7 
7 

1 
1 
1 
7 


7 
7 
7 
7 

1 
1 
7 
7 
7 

1 
1 
1 
1 
7 
7 
7 


1 
1 
7 
7 
7 
7 
7 

1 
1 
7 
7 

/ 

f^ 
I 

1 
1 
7 
7 


I 


6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 


6 
6 
6 


6 
6 


6 
6 
6 
6 


6 
6 


6 
6 


6 
6 


Compression  test. 


Sectional 
area. 


I 


Pounds, 
l.OW) 
1.012 
957 
776 
759 
738 
698 
654 
615 

174 
831 
854 
189 
872 
443 
543 

714 
670 
756 
446 
391 

471 
515 
226 
279 

298 
832 
99 
149 
139 

196 
168 

42 

81 
201 

73 
196 

99 

166 
138 
00 
53 
243 
225 
275 

144 
173 
145 
111 
307 
339 

177 
204 
419 
351 


Sq.  in*. 
2.80 
2.83 
2.89 


2. 
2. 
2. 
2. 
2. 
2. 


78 
35 
90 
82 
46 
92 


2.27 
2.56 
2.87 
2.24 
2.53 
2.16 
2.26 

2.26 
2.36 
2.91 
2.53 
2.58 


2.33 
2.33 
2.26 
2.00 
2.17 
2.22 

2.57 
2.24 
2.33 
2.48 


Age. 


Mo». 


Dag,. 

20 
20 
20 
19 

8 
8 
8 
8 

15 
15 
15 
14 
14 
14 
14 

24 
24 
2:) 
28 
21 


2.54 

1 

8 

2.66 

1    i      8 

2.73 

1          7 

2.56 

1          7 

2.22 

13 

2.67 

13 

2.37 

13 

2.48 

13 

2.20     '    13 

2.39     

15 

2.10 

:    15 

2.22 

15 

2.22 

15 

2.14    , ,    14 

2.24 

1    14 

2.11      '    14 

2.03     14 

2.48     21 

2.41    1 21 

1.94 

20 

2.22 

20 

2.56 

20 

2.3:>     20 

2.28 

20 

18 
IS 
17 
17 
16 
Itj 

25 
25 
25 
25 


Total. 


Pounds. 
22,060 
88,700 
83,600 
31,020 
28,100 
25,800 
26,900 


Per 

square 

inch. 


Pounds. 
7.875 
11,908 
11,626 
11,158 
11,957 
8,896 
9,184 


19,600 

7,927 

26,100 

8,938 

8,300 

3,666 

10.620 

4,148 

8,100 

8,418 

8,640 

3,857 

7,660 

2,988 

7,020 

3,260 

7,540 

3,336 

12,600 

5,581 

13.300 

6.635 

16,500 

6,670 

13,270 

6,245 

11,300 

4,380 

13.900 

5,472 

16,300 

6,151 

14,400 

6,275 

14,300 

6,566 

3,840 

1,730 

5,300 

1,985 

4,720 

1,991 

4,520 

1,822 

4,100 

1,864 

4,100 

1,715 

3,l^^) 

1,514 

3,120 

1,405 

3.020 

1,360 

2, 710 

1,266 

2,710 

1,209 

2,400 

1,137 

2,520 

1,241 

5,060 

2,040 

4,920 

2,  Ml 

3,030 

1.662 

3.890 

1,752 

4,660 

1,820 

4,560 

1.936 

4.420 

1,939 

4.180 

1,794 

4.700 

2,017 

4.060 

1.79(i 

3.020 

1,610 

3.760 

1,733 

4.090 

1.842 

7.400 

2,879 

5.940 

2.652 

5.900 

'      2. 532 

6,7,tO 

2.318 

682 


STRENGTH    OF    BLABS. 


Ti'ansver^e  tests  of  glass  from  Watertown  Arsenal  storehouse. 
Double  thick,  blown  glass. 


Dimenaioiis. 

Span. 

Ultimate  strength. 

Modulus  of 

Width. 

ThicknesB. 

Total. 

rupture 

per  square 

inch. 

Inches. 

Inch. 

Inches. 

Pounds. 

Pounds. 

8 

0.106 

8 

49 

6,670 

7.97 

.122 

8 

68 

6,880 

7.95 

.103 

16 

27 

7,680 

7.95 

.112 

16 

20 

4,810 

7.96 

.116 

24 

20 

6,720 

7.98 

.120 

24 

20 

6,270 

Glass  from  the  Watertown,  Mass. ,  public  library,  stack  floor. 
Boufifh  glass  set  on  rectangular  iron  frames. 

Loaos  applied  at  the  center  on  an  iron  follower  2"  x  2"  with  i"  thick- 
ness of  wet  cardboard  cushion. 


Dimensions  of  glass. 

Dimensions  of  frames, 
in  the  clear. 

Ultimate 
strength. 

No.  of 
frag- 
ments. 

Length. 

Width. 

Thickness. 

Length. 

Width. 

Inches. 
85.60 
86.40 
81.30 
19.66 

Inches. 
17.76 
10.76 
17.90 
17.75 

Jim;*. 

0.60 

.69 

.61 

.43 

Inches. 
84.60 
84.60 
30.30 

18.65 

Inches. 
17 

9.88 
17 
17 

Pounds. 
614 
767 
647 
469 

7 

4 
6 
8 

Tested  with  the  smooth  surface  of  the  glass  uppermost. 
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^Vlarks,  78. 

Composition:  Alpha  Portland  cement,  1;  granite  dust,  2. 

^\''ater  used  in  mortar,  40.8  per  cent  of  cement. 

^A.^e,  1  year. 

A\  eight  per  cubic  foot,  131.3  pounds. 

JSoctional  area,  144.00  square  inches. 

<Jrauged  length,  5". 


.Applied  loads. 


Total. 


Per  square 
inch. 


JF^otindg. 
14,400 
25,800 
57.600 
86,400 
115.200 
144,000 
172,800 
'201,600 
230,400 
259,200 
288,000 
316,800 
345,600 
374,400 
403.200 
432,000 
460,800 
489,600 
518, 400 
547,200 
576,000 
004,800 
033,600 
662. 400 
691,200 
695.000 


Pounds. 
100 
200 
400 
600 
800 
1,000 
1,200 
1,400 
1,600 
1,800 
2,000 
2,200 
2,400 
2,600 
2,800 
8,000 
8,200 
8,400 
3,600 
3,800 
4,000 
4,200 
4,400 
4,600 
4,800 
4.826 


In  gau^d  length. 

Compres- 
sion. 

Set. 

Remarks. 

Inch. 

0. 
.0001 
.0003 
.0007 
.0010 
.0013 
.0016 
.0019 
.0022 
.0026 
.0030 
.0034 
.0039 
.0043 
.0047 
.0053 
.0061 
.0067 
.0076 
.0084 
.0098 
.0109 
.0126 
.0146 
.0168 

Inch. 

0, 

0. 

0. 

0. 

0. 

0. 

s- 

0. 

0. 

.0001 
.UOOl 
.0002 
.0003 
.0003 
.0006. 
.0007 
.0009 
.0011 
.0013 
.0016 
.0021 
.0024 
.0033 
.0042 
.0054 

Initial  load. 

E= 3,571,000  pounds  per  square  inch. 

]  E=3,461,000  pounds  per  square  inch. 

E=3,125,000  pounds  per  square  inch. 

First  crack  and  ultimate  strength. 

Marks,  156. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  |"  trap  rock,  4. 

Water  used  in  mortar,  54.4  per  cent  of  cement. 

Aee,  1  year. 

Weight  per  cubic  foot,  144.1  pounds. 

Sectional  area,  144.00  square  inches. 

Gauged  length,  5". 


Applied  loads. 


Total. 


Ptmndn. 

14,400 

2^.800 

57,600 

86,400 

115,200 

144,000 

172,800 

201,600 

230,400 

269, 200 

2hM,000 

316.800 

345,600 

374,400 

403.200 

432,000 

460.800 

516.800 


Per  square 
incn. 


Pnundi, 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,600 

2,800 

3.000 

3,200 

3.589 


In  gauged  length. 


Compres- 
sion. 


Inch. 

0. 
.0002 
.0006 
.0010 
.0013 
.0018 
.0023 
.0028 
.0033 
.0040 
.0044 
.0052 
.0060 
.0070 
.0082 
.0092 
.0115 


Set. 


Inch. 

0. 

0. 

0. 
.0001 
.0002 
.0003 
.0004 
.0006 
.0008 
.0009 
.0011 
.0013 
.0016 
.0920 
.0025 
.0028 
.0039 


Remarks. 


Initial  load. 

E— 2.778.000  pounds  per  square  Inch. 
£=3,000,000  pounds  per  square  Inch. 
E -^2,778,000  pounds  per  square  inch. 


First  crack  and  ultimate  strength. 
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Marks,  171. 

Composition:  Alpha  Portland  cement,  1;  sand,  3;  |"  trap  rock,  ♦>. 

Water  used  in  mortar,  72.8  per  cent  of  cement. 

Age,  1  year. 

W  ei^ht  per  cubic  foot,  139.6  pounds. 

Sectional  area,  144.00  square  inches. 

Gauged  length,  5". 


Applied  loadei.        |      In  gauged  length. 

* 

Total. 

Per  Muare 
inch. 

Compres-          ^. 

Remarks. 

Pounds. 

14,400 

28,800 

57,600 

86,400 

115,200 

144,000 

172,800 

201.600 

230,400 

259,200 

288,000 

314,000 

Pounds. 

100 

200 

400 

600 

800 

1,000 

1.200 

1.400 

1,600 

1,800 

2,000 

2,180 

Inch. 

0. 
.0002 
.0007 
.0013 
.0022 
.0032 
.0050 
.0071 
.0093 
.0128 
.0185 

Inch. 

0. 

0. 

.0001 
.0002 
.0006 
.0010 
.0019 
.0029 
.0042 
.0062 
.0108 

Initial  load. 

£=2,273,000  jMunds  per  equareinch. 
Es  2,045,000  pounds  per  square  inch. 
E=833,000  pounds  per  square  inch. 

■ 
First  crack  and  ultimate  strenirth. 

1 

Marks,  181. 

Composition:  Alpha  Portland  cement,  l;'sand,  4;  |"  trap  rock,  8. 

Water  used  in  mortar,  104.8  per  cent  of  cement. 

Age,  1  year. 

Weight  per  cubic  foot,  138.3  pounds. 

Sectional  area,  144.36  square  inches. 

Gauged  leng^,  5". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
Incn. 

Compres- 
sion. 

Set. 

Remarks. 

1 

Pounds. 

14,436 

28,872 

43,303 

67,744 

72,180 

86,616 

101,a'?2 

116,488 

129,924 

144,360 

158,796 

173,232 

187,668 

202,104 

215,800 

Pounds. 

100 

200 

300 

400 

600 

600 

700 

800 

900 

1,000 

1,100 

1,200 

1,300 

1,400 

1,495 

Inch. 

0. 

.0003 
.0008 
.0014 
.0021 
.0030 
.0041 
.0063 
.0073 
.0095 
.0118 
.0166 
.0208 
.0296 

Inch. 

0. 

0. 

.0001 
.0003 
.0007 
.0012 
.0019 
.0025 
.0038 
.0053 
.0073 
.0112 
.0138 
.0214 

Initial  load. 

£»1,889,000  pounds  per  square  inch.                    ' 

1 

£  » 1 ,071,000  pounds  per  square  inch.                   [ 

\ 

First  crack  and  ultimate  strength. 

1 
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Marks,  208. 

Compositions  Alpha  Portland  cement,  1;  sand,  6;  f"  trap  rock,  12. 

^Vater  used  in  mortar,  146.7  per  cent  of  cement. 

Age,  1  year. 

Sectional  area,  144.48  square  inches. 

Oauged  length,  5". 


Applied  loadA. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 

I'ounds. 

14,448 

28.8% 

43,344 

f>7. 792 

72,240 

86.688 

1       101,136 

115,584 

124.300 

Pounds. 
100 
200 
300 
400 
500 
600 
700 
800 
860 

Inch. 

0. 

.0006 
.0012 
.0018 
.0026 
.0069 
.0139 
.0280 

Inch. 

0. 

.0001 
.0001 
.0001 
.0005 
.0039 
.0104 
.02;{5 

This  specimen  had   been  loaded  with  500 
pounds  per  square  inch  compression  before 
the  micrometer  observations  were  begun. 

E=»833,000  pounds  per  square  inch. 

FIr8t  crack  and  ultimate  strength. 

The  maximum  load  was  sustained  about  8  minutes,  during  which 
ime  failure  of  the  cube  slowly  progressed,  gaining  near  the  end  of 
:he  test. 

Marks,  387. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  2^"  trap  rock,  7. 

Water  used  in  mortar,  69.3  per  cent  of  cement. 

Age,  1  year,  2  months. 

Weight  per  cubic  foot,  154.6  pounds. 

Sectional  area,  145.56  square  inches. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
ineii. 

Compres- 
sion. 

Set. 

Remarks. 

Pounds. 

14.566 

29, 112 

43.668 

58.224 

?2,780 

87,336 

101.892 

116,448 

131.004 

145,560 

174.672 

20:3,784 

232,896 

262,008 

291,120 

329.000 

376.200 

Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

Inch. 

0. 
.0009 
.0018 
.0029 
.0038 
.0046 
.0a55 
.0063 
.0074 
.0082 
.0100 
.0117 
.0135 
.0150 
.0162 

Inch. 
0. 
.0006 
.0012 
.0019 
.0025 
.0031 
.0037 
.0(M3 
.0049 
.0055 
.0069 
.0080 
.0091 
.0103 
.0110 
.   1 

Initial  load. 

E=«  1,667,000  poundH  per  square  Inch. 

E=»  1,667.000  pounds  per  square  Inch. 
,E =2,000,000  pounds  per  square  inch. 

First  crack. 
Ultimate  strength. 

2,584 
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Marks,  479. 

Composition:  Alpha  Portland  cement,  1;  sand,  4. 

Water  used  in  mortar,  48. 7  per  cent  of  cement. 


Gauged  length,  5". 


Applied  loails. 

III  gauged  length. 

Remarks. 

Total. 

Per  square 
Inen. 

Compres- 
sion. 

Set. 
Itwh. 

Pounds. 

Pounds. 

Inch. 

14. 520 

100 

0. 

0. 

Initial  load. 

29.040 

200 

.0005 

.0001 

43,560 

300 

.0010 

.0001 

58,080 

400 

.0014 

.0002 

72.600 

500 

.0018 

.0003 

87, 120 

600 

.0022 

.OOW 

E=l,389,000  pounds  per  square  inch. 

101,640 

700 

.0026 

.0006 

116. 160 

800 

.0032 

.0007 

130.680 

900 

.0036 

.0009 

145. '200 

1,000 

.0(M3 

.0011 

E= 1,406,000  pounds  per  Mjuarc  inch. 

174.240 

1,200 

.0058              .0016 

203,280 

1,400 

.0081              .0027 

222,000 

1.529 

First  crack  and  ultimate  strength. 

Marks,  412. 

Composition:  Steel  Portland  cement,  1;  sand,  2;  2i"  ti-ap  rock,  4. 

Water  used  in  mortar,  65.4  per  cent  of  cement. 

Age,  1  year,  2  months. 

\\  eight  per  cubic  foot,  152.4  pounds. 

Sectional  area,  144.24  square  inches. 

Gauged  length,  5". 


Applied  loads. 


In  gauged  length. 


Total. 


Pounds. 

14,424 

28, 848 

43,272 

57,696 

72,120 

86,544 

100,968 

115,392 

129.816 

144,240 

173,088 

201,936 

230.784 

297,000 


Per  square 
inch. 


Compres- 
sion. 


Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1.600 

2.aT9 


Set. 


Inch. 

Inch. 

0. 

0. 

.0015 

.0012 

.0030 

.0024 

.0044 

.0036 

.0058 

.0048 

.0074 

.0061 

.0090 

.0075    , 

.0109 

.0091     , 

.0126 

.0104    ' 

.0142 

.0118    1 

.0182 

.0162    i 

.0227 

.0192 

.0276 

.0285 





Remarks. 


Initial  load. 


E= 1,923,000  pounds  per  square  inch. 


E=^l,875,000  ix>und8  per  square  Inch. 


First  crack. 
Ullimate  strength. 
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Marks,  475. 

Composition:  Alpha  Portland  cement,  1;  sand,  3;  li"  to  2i"  broken 
brick,  6. 

Water  used  in  mortar,  86.0  per  cent  of  cement. 
Affe,  1  year,  1  month. 
Weight  per  cubic  foot,  125.9  pounds. 
Sectional  area,  144.60  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  KAUged  length. 

RemarkN. 

Total. 

Per  square 
inch. 

Cx>mpres- 
sion. 

iTich, 

0. 

.OOM 
.0008 
.0012 
.0015 
.0019 
.0023 
.0026 
.0031 
.0036 
.0044 
.0056 
.0068 
.0085 
.0104 
.0136 
.0151 

Set. 

14,460 

28.920 

43,380 

57.840 

72,300 

86,760 

101,220 

115,680 

130,140 

144,600 

173.5-20 

202. 440 

231.360 

.       260,280 

289,200 

318, 120 

I       347.040 

1       355,000 

Pounds. 

100 

200 

SOO 

400 

500 

600 

700 

800 

900 

1,000 

l,-200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2,455 

Inch, 
0. 

.0001 

.0002 

.0001 

.0005 

.0007 

.0008 

.0010 

.0011 

.0013 

.0016 

.0021 

.0028 

.0036 

.0045 

.0063 

.0068    , 

Initial  loud. 

E =2,083,000  pounds  pt^r  square  inch. 

E= 1,956,000  iK>undN  per  square  inch. 

'£=1,389,000  pound-s  per  square  inch. 

First  crack. 
Ultimate  ntrcngth. 

Marks,  440. 

Composition:  Norton's    Rosendale   cement,    1;   sand,   2;   2i"   trap 
rock,  4. 

Water  used  in  mortar,  86.6  per  cent  of  cement. 

pounds, 
nches. 
Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
iucn. 

Compres- 
sion. 

Inch. 

0. 
.0022 
.0065 
.0119 
.0186 
.0258 

Set. 

Inch. 

0. 
.0018 
.00)6 
.0106 
.0168 
.0233 

It)unfU. 
14,460 
28,920 
43,380 
57,840 
72.300 
86.760 
117, 700 

Pound*. 
100 
200 
300 
400 
500 
600 
814 

Remarks. 


Initial  load. 

First  crack. 
Ultimate  strength. 
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Marks,  447. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  li"  to  3"  peb- 
bles, 4. 
Water  used  in  mortar,  49.8  per  cent  of  cement. 
Age,  1  year,  2  months. 
W  eight  per  cubic  foot,  148.8  pounds. 
Sectional  area,  144.96  square  mcbes. 
Gauged  length,  5". 


Applic< 
Total. 

1  loads. 

In  gauged  length. 

Per  .square 
Inch. 

Compres- 
sion. 

Set. 

Remarks. 

rounds. 

Pmtnds. 

Inch. 

Inch. 

1  J,  4% 

100 

0. 

0. 

Initial  load. 

2>S,992 

200 

.0002 

0. 

43. 488 

300 

.ooa5 

.0002 

57,  W4 

400 

.0008 

.0002 

72,4.S0 

•     500 

.0011 

.0004 

86.976 

600 

.0013 

.0005 

£.«3,126,000  pounds*  per  siqnare  Inch. 

101,472 

700 

.0016 

.0u07 

115,968 

800 

.0019 

.0007 

130,464 

900 

.0022 

.0009 

141,960 

1,000 

.0024 

.0009 

]  E.  =3.000,000  pounds  per  fsqmirv  inch. 

173, 952 

1,200 

.0031 

.0011 

• 

202,944 

1,400 

.0038 

.0013 

2)1,936 

1,600 

.0045 

.0016 

E. =2,000,000  pounds  per  square  inch. 

260,928 

1.800 

.0053 

.0019 

289,920 

2,000 

.0063 

.0023 

1 

318.912 

2,200 

.0071 

.0024 

347,904 

2.400 

.0078 

.0026 

376, 896 

2.600 

.0093 

.0032 

405, 8«8 

2.800 

.0110 

.0038 

First  crack.                                                           i 

434,880 

3,000 

.0135 

.oa5i 

. 

463,872 

3,200 

.0186 

.0083 

1 

492,864 

3,400 

Ultimate  strength. 

* 

Marks,  461. 

Composition:  Alpha  Portland  cement,  1;  sand,  2;  li"  to  2^"  broken 
brick,  4. 

Water  used  in  mortar,  54.3  per  cent  of  cement. 
Age,  1  year,  2  months. 
\\  eight  per  cubic  foot,  130.6  pounds. 
Sectional  area,  144.72  square  inches. 
Gauged  length,  5". 


Applied  loads. 


T/xtoi       I  A*er  square    Compres 
^^^''     I      inch.      I       sion. 


In  gauged  length. 
Set. 


Remarks. 


Poundn. 

14, 472 

28, 944 

43,416 

67,888 

72,360 

86,832 

101,304 

115,776 

130,248 

144,720 

173, 664 

202,608 

231,552 

260,496 

289.440 

818.384 

347, 328 

876,272 

405,216 

434.160 

463.104 

501,000 


Pounds. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

1,200 

1,400 

1,600 

1,800 

2,000 

2,200 

2,400 

2.600 

2,800 

3,000 

3,200 

3. 462    I 


Inch. 

0. 
.0002 
.0004 
.0006 
.0008 
.0007 
.0013 
.0015 
.0019 
.0021 
.0029 
.0036 
.0041 
.0049 
.0a58 
.0069 
.0088 
.0101 
.0119 
.0144 
.0195 


Inch. 

0. 

0. 

.0001 

.0(X)1 

.0002 

.0003 

.0004 

.0004    , 

.0006 

.0006    I 

.0009 

.0010 

.0011 

.0014 

.0017 

.0022 

.0030 

.0040 

.0050 

.0069 

.0107 


Initial  load. 


E =6,250.000  pounds  per  square  Inch. 


E =3.000,000  pounds  per  square  inch. 


"E=l,923,000  pounds  per  square  inch. 


First  crack, 
ritimate  strength. 
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Compression  Tests  of  Cement  Rock  from  which  Newark  and 

ROSENDALE  CeMENT  IS  MADE. 


i 


Samples  dressed  on  a  rubbing  bed. 

There  were  seams  present  in  e.ach  sample  before  testing. 


No.  of 
teflt. 

Description. 

Dimensions. 

1    ... 

Ultimate  strength. 

Height. 

Inches. 
2.44 
2.18 

'  tional 
Ck>mprea9ed       area, 
surface. 

First  crack. 

Total. 

Per 

square 

inch. 

1US»2 
10398 

Dark  cemenyook. . 
Light  cemeinlock  . 

Inches. 
2.43 
2.20 

i 

Sa. 

Inches,  inches. 

2.42    1    5.88 

2.18    ,    4.80 

Pounds. 

66,000 

166,000 

Ptmnds. 
182,000 
196,200 

Pmmds. 
80.960 
40,875 
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620  steel  barb  im  concbete. 

Adhesitb  Bebistance  of  Stesl  Babs  Eubedded  is  Concrete. 

Steel  rods  i"  x  4"  embedded  in  coDcrete  prisms  6"  X  6"  by  18"  long. 
Material  submitted  by  Mr.  H.  A.  Carson,  chief  engineer  BostOD 
transit  commission. 


IS 

Harki. 

Bisnd  of  dement. 

Age. 

s- 

Adhnl 

conUct. 

Tol&l. 

Per 

tl7 
419 

4m 

«1 

ta 

424 

426 

ill 

11 

p!ez 

lis 

W 
SO 

30 
30 

30 

1 

10 

to 
so 

iKha. 

10 
10 

11 

12 

Sg-lneko 

8 

1 

24 
20 

920 

3l«D 
B,ll» 

b'.tno 

4,750 

B,8U 
B,S3D 

»;mo 

T7 
237 

aS6 

29G 

2K 

COHFRESSION  Te8T8  OP  THE  CONCRETE   PbISHS  IN  WHICH  THE  J"  X  i" 

Steel  Rods  week  Embedded,  of  the  Preceding  Tests. 


Tot 

No. 

M«kB. 

Bnuidof 

cement 

Age. 

„..-„.. 

1      tntim..     1 
1       itrengtli. 
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CompreeKd 

mrlue. 

cnwkj  1 

1  TouJ. 

Per 

i: 
a: 

1428  a 

lis: 

1 

p:io2 

s 

Vulcanite  .. 

1 
1 

SI 

1 

31 

7:so 

17: 65 
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s.oe 

6.99 

'II 

Is 

S.30 

si 

S7!is 

li 
11 

Pound*. 
78,800 

■&!!! 

81.400 
94,100 
M700 
80,600 
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n     it. 

•:           DO 

11       00 
1       DO 

(       00 

t       00 

;  ss 

iwlaoo 

PHmIi. 
1. 490 

i 

1« 

4,aeo 

4.310 
4.260 

I 

02 
OR 

6.25 
«.16 

CEMEirr   AND   HOBTAfi   CYLINDESS. 
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622  push  bars  ik  concrete. 

Compression  Test  of  Yellow  Pine   Push  Bars  Embedded  in 

Concrete. 

Material  submitted  by  Mr.  H.  A.  Carson,  chief  engineer,  Boston 
transit  commission. 

The  push  bars  were  embedded  in  a  cylindrical  mass  of  concrete  10 
feet  long  by  28  inches  diameter  in  the  following  manner: 

A  cyhndrical  mold  10  feet  long,  the  interior  diameter  of  which  was 
28  incnes,  was  placed  on  end,  the  bottom  being  closed  with  a  bulkhead 
having  a  central  aperture  5"  x  5,"  through  which  the  end  of  the  first 
yellow  pine  push  bar  was  placed.  This  first  push  bar  was  centered 
within  the  mold  and  a  section  of  concrete  tamped  about  it,  filling  the 
mold  a  length  of  2'  6".  At  the  expiration  of  8  hours  a  second  push 
bar  was  placed  upon  the  first  bar  and  connected  therewith  by  means  of 
a  cast-iron  ribbed  coupling  and  a  second  section  of  concrete  2'  6"  lone 
tamped  in  the  mold.  In  like  manner  a  third  section  of  concrete  and 
its  push  bar  were  added  16  hours  after  t;he  first  section  was  made,  and 
a  fourth  section  and  push  bar  24  hours  after  the  first  section  was  made. 
The  upper  end  of  the  mold  was  closed  with  a  bulkhead  having  a  cen- 
tral opening  6"  x  5"  to  accommodate  the  upper  end  of  the  fourth  push 
bar.  The  concrete  was  then  lowered  into  a  horizontal  position  and 
adjusted  in  the  testing  machine,  and  about  1  hour  later  loads  were 
applied  to  the  column  of  push  bars  in  the  axis  of  the  mold. 

Under  a  load  of  compression  of  102,600  pounds  the  fourth  push  bar, 
at  the  bulkhead  or  outer  end,  crushed  at  two  knots  about  4"  from  the 
end  of  the  stick.  The  knots  were  1^"  and  f "  in  diameter.  This  load 
was  the  maximum  resistance  displayed.  As  the  fibers  were  crushed, 
the  load  fell  to  about  77,600  pounds,  at  which  time  the  test  was  discon- 
tinued and  the  material  allowed  to  rest  over  night. 

Renewing  the  load  14  hours  later  the  end  push  bar  continued  to  yield 
under  the  load  of  77,600  pounds.  The  test  was  then  discontinued  and 
the  material  removed  from  the  testing  machine. 

The  mold  was  stripped  from  the  concrete  and  the  latter  i-emoved 
from  the  fourth  and  the  third  push  bars.  A  slight  movement  of  the 
coupling  below  the  fourth  bar  appeared  to  have  taken  place  in  the  direc- 
tion of  the  axis  of  the  specimen.  The  coupling  below  the  third  bar 
did  not  appear  to  have  moved  during  the  test. 

A  supplementary  test  was  made  with  the  fourth  push  bar.  The 
injured  portion  was  sawed  off  and  the  remaining  part  subjected  to  end- 
wise compression,  sides  free.  The  bar  was  now  21^"  long,  and  it  was 
immersed  in  water  for  6  hours  immediately  preceding  this  test.  Its 
ultimate  strength  was  now  found  to  be  111,600  pounds.  Failure 
occurred  at  a  knot  f "  diameter,  which  was  located  3^"  from  the  end  of 
the  bar. 

The  composition  of  the  concrete  was  Vulcanite  cement  1,  stone  dust 
2i,  crushed  stone  4^.  The  push  bars  had  been  soaked  in  water  before 
being  used  in  the  test  cylinder. 

A  photogi*aph  showing  the  test  cylinder  in  the  mold  as  it  appeared 
in  the  testing  machine,  also  a  view  of  the  original  f  ractui-ed  end  of  the 
fourth  push  oar  are  shown  herewith. 
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STBENGTH   OF   GLASS.  625 

Strength  of  Glass. 

Two  series  of  tests  were  made  (1)  with  lights  set  in  frames,  bedded 
in  neat  Portland  cement,  (2)  tran verse  tests  of  lights  supported  across 
each  end  and  loaded  across  the  middle  of  the  span,  no  cement  being 
used  with  these  specimens. 

In  the  first  series  the  lights  were  bedded  and  the  cement  allowed  to 
set  an  interval  of  24  hours  before  testing.  Loads  were  applied  at  the 
middle  of  the  lights  by  means  of  a  cast-iron  block  measuring  2"  x  2" 
in  cross-section  dimensions.  Wet  cardboard  cushions  were  placed 
between  the  face  of  the  cast-iron  block  and  the  liffht  of  glass.  The 
central  load  required  to  break  the  glass  is  recordecf  as  the  strength  of 
the  material,  the  load  being  gradually  increased  until  rupture  occurred. 
The  actual  thickness  of  uie  glass  varied  somewhat  from  its  nominal 
thickness.  The  figures  over  the  ultimate  strength  give  the  actual 
thickness  of  each  fight. 

The  results  taken  as  a  whole  show  over  what  range  the  strength  of 
the  glass  may  be  found.  There  are  variations  in  the  strength  of  lights 
of  the  same  nominal  thickness,  which  make  it  appear  that  the  strength 
of  this  material  varies  in  itself;  in  some  cases  a  large  light  sustained  a 
greater  load  than  other  lights  of  smaller  dimensions^ 

It  is  observed  that  the  strongest  lights  broke  into  the  largest  num- 
ber of  fragments.  Generally  tne  number  of  pieces  ranged  from  8  to 
16.  An  exceptionally  strong  light  was  found  in  the  rough  plate  1" 
thick,  16"  X 16"  size,  which  (fisplayed  upon  fracture  46  radial  cracks. 

The  tabulations  or  the  results  with  square  lights  set  in  frames  are 
followed  by  the  details  of  the  transverse  tests,  and  then  tables  of  com- 
parisons based  upon  the  preceding  details. 

The  results  of  the  transverse  tests,  in  order  to  admit  of  direct  com- 
parison, are  reduced  by  computation  to  pounds  per  sauare  inch,  and 
are  given  in  the  column  headed  ''Modulus  of  rupture.'  The  formula 
for  this  reduction  in  strength  is  as  follows: 

SPl 
K=2T^,  in  which  R= modulus  of  rupture,  pounds  per  square  inch. 

P=load. 

I  =  length  of  specimen  or  span. 
J = breadth  of  specimen. 
rf=depth  of  specimen. 

In  the  first  table  of  comparisons  on  rough  plate  from  two  factories  it 
appears  that  in  four  thicknesses  each  factory  shows  the  stronger  glass 
in  two  cases.  So  far  as  concerns  the  strength  of  the  glass  with  respect 
to  thickness,  the  greater  relative  strength  genemlly  is  found  in  the 
thinner  lights. 

In  ribted  plate  no  practical  difference  is  shown  in  the  strength  of 
the  glass  from  the  two  factories  represented. 

In  the  wired  plate  in  each  case  the  sandwich  rolled  appears  the 
stronger. 

In  the  matter  of  annealing,  one  thickness  is  stronger  in  the  oven- 
annealed  plate,  another  thickness  shows  results  in  favor  of  Lehr 
annealing,  while  in  a  third  thickness  no  practical  difference  is  found. 
The  method  of  annealing  the  thinner  lights  of  this  series  is  not  known. 

H.  Doc.  508 iO 
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STBENGTH   OF   GLASS. 


A  comparison  of  the  rough,  ribbed,  wired,  and  polished  plate  shows 
the  wired  plate  below  the  strength  of  the  other  kinds  of  plate.  With 
respect  to  the  rough,  ribbed,  and  polished  plate,  each  in  turn  shows 
hidier  strength  than  the  others. 

Taking  into  consideration  the  variation  in  strength  displayed  by 
individual  specimens  the  results  of  these  comparisons  will  be  accepted 
provisionally,  the  evidence  not  generally  bein^  of  a  conclusive  nature. 
The  relative  strength  of  lights  set  in  frames  in  which  the  four  edge> 
are  supported,  compared  with  the  transverse  tests,  where  the  lights 
were  supported  along  two  edges,  shows  the  strength  of  the  lights  in 
frames  ranging  from  once  to  nearly  twice  the  strength  of  the  trans- 
verse specimens. 

Under  direct  compression  the  crushing  strength  of  glass  was  found 
to  be  very  great,  showing  values  from  45,040  to  the  enormous  strength 
of  84,000  pounds  per  square  inch. 

LIGHTS  SET  IN   FRAMES. 


Factory. 


Appert 


Mississippi 


(Not  known) 


Appert 


Mississippi 


Description. 


Rough,  Lehr  annealed... 

do 

do 

do 

do 

do 

do 

....do 

....do 

Rough,  oven  annealed  .. 

do 

do 

....do 

....do 


Nominal 
thick- 


Ultimate  strength,  {Munds. 


ness.     .   g//x8».     VifxVJr.  It^xie^.  2[K'x20p. 


Inch. 


Wired,  Lehr  annealed, 
sandwich  rolled. 

....do 

....do 

....do 

Wired,  solid  rolled 

....do 


ill 

A 

i 

i 
J 
A 


1 

4 


I 


1 

1 


i 
I 


Inch. 
.16 
248 
.21 
272 
.26 
356 
.43 

1,197 
.47 

1,372 
.16 
171 
.22 
309 
.29 
693 
.87 
878 
.52 

1,740 
.83 

3,630 
.81 

3,110 
•  99 

3,720 
.97 

3,110 
.28 
347 
.40 
980 
.M 

1,590 
.53 

1,694 
.28 
388 
.38 
898 


{ 


Inch. 
.10 
93 
.20 
205 
.27 
513 
.42 
791 
.50 

1,376 
.15 
143 
.22 
262 
.27 
267 
.38 
885 
.54 

2,010 
.82 

3,640 
.82 

2,330 
1.06 

3,750 
.  99 

3,720 
.28 
234 
.41 
774 
.54 

1,520 
.54 

1,134 
.31 
352 
.40 
692 


Inch. 
.17 
115 
.20 
211 
.26 
834 
.36 
467 
.47 

1,238 
.13 
132 
.22 
184 
.27 
387 
.35 
580 
.50 

1,290 
.76 

2.680 
.75 

2,260 
1.02 

3,980 


5.490 
.29 
134 
.38 
598 
.53 

1,210 
.55 
984 
.28 
22K 
.38 
436 


Inch. 
.16 
101 
.19 
2t^ 
.30 
402 
.42 
TM 
.47 
985 
.13 
103 
.22 
245 
.2» 
364 
.36 
M2 
.51 
190 
.80 
120 
.86 
310 
.93 
840 
L.OO 
110 
.28 
227 
.40 
562 
.56 

1,530 
.52 
898 
.31 
30^ 
.3S 
428 


!         .36 

W2 

1         .51 

1,190 

.80 

2,120 

.86 

2,310 

.93 

2,840 

1.00 

2.110 

Note.— The  figures  over  the  ultimate  strength  of  each  light  of  the  seyeial  sizes  give  the  actu&l 
thickness  of  that  light. 


